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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
WASHINGTON, D.C. 20460

OFFICE OF CHEMICAL SAFETY
AND POLLUTION PREVENTION

December 3, 2013

Isagro USA, Inc.

c¢/o Amy Plato Roberts
Technology Sciences Group, Inc.
712 Fifth St., Suite A

Davis, CA 95616

Subject: Application for Minor Formulation Notification to add producers for the basic
formulation Confidential Statement of Formula (CSF).
IR9804
EPA Reg. No.: 89285-1
Your submission dated October 14, 2013
Decision Number: 484000

Dear Ms. Roberts:

The Biopesticides and Pollution Prevention Division is in receipt of your application for Notification
under PR Notice 98-10 dated above. A preliminary screen of this request has been conducted for its
applicability under PR Notice 98-10 and it has been determined that the action requested falls within the
scope of PR Notice 98-10. Our records have been duly noted and the application submitted has been
stamped “Notification Accepted”. The acceptable basic formulation CSF dated October 14, 2013 and
stamped application will be placed accordingly in our records. The acceptable basic formulation CSF
dated October 14, 2013 supersedes all previous acceptable basic formulation CSFs.

If you have any questions concerning this action, please feel free to contact Mr. Colin Walsh at (703)
308-0298 or via email at walsh.colin@epa.gov.,

Sincerely,

Linda 4. Hollia

Linda A. Hollis, Chief

Biochemical Pesticides Branch
Biopesticides and Pollution Prevention
Division (7511P)
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£89285-1 Linda Hollis :
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IRF9804 91/Biochemical/BPPD
5. Name And Address Of Applicant {include ZIF Code) 6. Expedited Review. In accordance with FIFRA Section 3(¢)(3)
l&ag ro USA, Inc. {b)(B, my product is similar or identical in composition and |abaling
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430 Davis Drive, Suite 240 EPA Reg. No.

Morrisville, NC 27560
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Notification to add alternate formulation sites. .
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This notification is consistent with the provisions of PR Naotice 88-10 and EPA regulations at 40 CFR 152 48, and no other changes have

baen made 1o the labeling o the confidential staternent of formula for this product. 1 understand that #t is a violation of 18 U.5.C. Sec. 1001
to wiltfully make any false statemant to EPA. | further understand that if this notification Is not congistent with the terms of PR Notice 88-10
and 40 CFR 152,46, this product may be in violation of FIFRA and | may be subject to enforcement action and penalties under sections 12
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1. Materiat This Product Wil Be Packaged In:
Child Resistant Packaging | Unit Packaging Water Soluble Packaging 2. Type of Contziner
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| certify that the statements | have made on this form arxt ait aftachments thereto are rue, accurate and complete; | - Receired -
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] Other Action/Comments:

File this coversheet and attached materials in the jacket. It must be
well organized and clipped together, NOT STAPLED. Then give the
jacket with the coversheet and materials to staff in the Information
Services Center (ISC) (Room $-4900). If a jacket is full or only
available as an image, please file materials in a new jacket and bring it
down to the (ISC). For further information please call 703-605-0716.

Reviewer: _ (5ine (burnet
Phone: /%% Gos oST2  Division: &W@
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U.S. ENVIRONMENTAL PROTECTION AGENCY BO285.1
Office of Pesticide Programs
Biopesticides and Poliution Prevention Division (7511F)
1200 Penngylvania Avenue NW
Washington, DC 20480

%Amnﬁ"

Term of fssuancs: Unconditional
NOTICE OF PESTICIDE: Name of Pesticide Product:
_X_ Rengistration
Reregistration IRS804

{urdesr FIFRA, ag pmended)

Name and Address of Registrant {incluge ZIP Code):

Amy Plato Roberts
Isagro USA, Inc
P.C. Box 880
Hailey, |2 83333

{nthe basls of information furnished by the registrant, the above named pesticide is heraby reglaterad under the Federa! Insecticide, Fungicide
ang Rodenficide Acl.

Raglstration Is in no way to be construed as an endorsament or recommendation of this product by the Agency. In order o protect health and the
environment, the Administrator, on his motion, may at any time suspend or cance! the registration of 2 pesticide in agcordance with the Act, The
acceptance of any name in connection with the registration of & product under this Act is notto be construed as giving the registrant a right to
exciusive use of the name of to ils use If it has bean covered by others,

This registration does not eliminate the need for continual reassessment of the pesticide. If EPA determines at any
time that additional data are required to maintain in effect an existing registration, the Agency will require submission
of such data under section 3(c)(2)}B) of FIFRA. This product is unconditionally registered in accordance with FIFRA
Sec. 3(c)(5) provided you:

1. Submit and/or cite all data required for registration of your product under FIFRA section 3(¢X5) when the
Agency requires all registrants of similar products to submit such data.

2. Revise the EPA Registration Number to read, “EPA Reg. No. 89285-1.7

3. Submit two (2) copies of the final printed labeling before you release the product for shipment. Refer to the A-
79 enclosure for a further description of final printed labeling.

A stamped copy of the label is enclosed for your records.

Signature of Approving Official: Date:
\,'i‘:; ‘\\(\ C’f}}“@/%
J A |

s
Robert McNally, Director, {
Biopesticides and Pollution Prevention Division

EPA Form 8570-6




IR9804

Soil Treatment Pesticide for Formulating Purposes Only

Al Soliocysnats (CAS No. 57067 ... « ACCEPTED

OTHER INGREDIENTS ¢ ....oooooio 0.2%
TOTALL e 100.0% SEp 2 6 2013

*This product cantains 8.5 Ibs. active ingrédient per gallan,

Under the Federal Insecticide, Fungicide,

nd Rodenticide Act, as amended, for
KEEP OUT OF REACH OF CHILDRE he pesticide registered under

DANGER — PELIGRO  gPAReg. bo. £9 Mgﬂl

Si usted no entiende la etiqueta, busgue a2 alguien para gqua s& ia explique a usted en
detalle. {If you do not undersiend the iabel find someone o explain it 1o you in detail)

- Move person to fresh alr.
IF INHALED - I person s not breathing, call 811 or an ambulance, then give arificial

respiration, preferably mouth-to-mouth, If possible.
- Lall a polson control center or doctor for further treatment advice.
- Hokd eye open and rinse slowly and gently with waler for 15 to 20 minutes.
IF 1IN EYES g QZ@H’EQV@ contact lenses, If present, after the first & minutes, then continue
rinsing eye,
- Call a poison conirol center or doctor for freatment advice,

- Take off contaminated clothing.
EF‘?LNC,?ﬁi:gR - Rinse skin immediately with plenty of water for 15 to 20 minutes.
- Call a poison control center or doctor for freatment advice.
- Call a poison conirol canter or doctor immediately for treatment advice,
- Have person sip a glass of water if able o swallow.

IF SWALLOWED | | Do nol induce vomiting unless told o do so by & poison control cenler or doclor,
- Do not give anylhing by mouth to an unconscious person.

NOTE 1O PHYSICIAN: Bacause rapid absorplion may ooour throwugh ungs i product s aspirated and
cause systemic effects, the dedision to induce vomiling or not should be made by g physician.

Have the product container or label with you when calling a poison control canter or doctor, or going for
treatment.
For Chemical Emergency
Spilt Leak Fire Exposure or Accident
Call CHEMTREC Day or Night
Domestic North America 800-424-3300
international 703-527-38813 {collect calls accepted)

EPA Registration Na.: {pending as File Symbol Bg285-R)
EPA Establishment No.; XXXXXX :

NET CONTENTS:

Isagro USA, Inc
430 Davis Drive, Suite 240, Morrsville, NC 27560

IRBA04; ERA Reg. No. {pending as File Symbol 88285-R)
Labet version {1) dated August 29, 2012
Page 1 of 3
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I EXECUTIVE SUMMARY

Allyl isothiocyanate (AITC) is a naturally occurring component of Oil of Mustard, which was
first registered by the Agency for pesticidal use in 1962. As part of Oil of Mustard, AITC has
been determined by the Agency to be the residue of concern and, as such, has been well
characterized in the Reregistration Eligibility Decision for Flower and Vegetable Oils (EPA,
1993}, the Biopesticides Registration Action Document for Oriental Mustard Seed (PC Code
014921) (EPA, 2008), and the Vegetable and Flower Oil Summary Document for Registration
Review (EPA, 2010). AITC is produced naturally when enzymes of the mustard plant,
myrosinase and glucosolinate, are in the presence of water. In addition to its presence in mustard,
AITC can be found in food commodities such as cooked cabbage, kale, and horseradish. It is
synthetically produced from ally! iodide and potassium thiocyanate. In pesticidal products, AITC
is used as an insect and animal repellent, feeding suppressant, insecticide, fungicide, herbicide
and nematicide.

The Agency has registered the manufacturing-use product (MP), IR9804 (EPA Reg. No. 89285-
1) and end-use product (EP), IRF135 (EPA Reg. No. 89285-2). These products contain synthetic
ATTC at 99.8% and 96.3%, respectively. IRF135 is intended for use as an insecticide, fungicide,
herbicide and nematicide to be applied (1) by tractor mounted shank injection at a depth of 8 to
15 inches, followed by tarp overlay, (2) by drip injection, also covered by tarp overlay, and (3)
by deep injection to depths greater than 17 inches, with no tarp covering. This is the first
proposed soil fumigant containing AITC as its active ingredient. IR9804 is intended for
formulation into end-use products for soil treatment. The label application methods are for pre-
plant applications, which are considered as non-food uses. No residual activity is expected and
the active ingredient and its degredates will dissipate prior to crop seeding.

The Agency has concluded that adequate mammalian toxicology data are available to support
AITC (EPA, 1993; EPA 2010). The oral LDsg in rats is 339 mg/kg (EPA, 1993). Human
exposure to AITC is expected to be minimal from the proposed MP and soil treatment EP,
IR9804 (EPA Reg. No. 89285-1) and IRF135 (EPA Reg. No. 89285-2) (EPA, 2013). The active
ingredient is not likely to result in adverse human health effects, based upon available reports
and information.

AITC rapidly degrades in the environment by normal biological, physical and/or chemical
processes that can be reasonably expected to exist where the pesticide is applied (EPA, 2013). In
each case of registration of products containing AITC, sufficient data or information has been
submitted to demonstrate that there will be no toxicity or adverse effects to nontarget organisms
with the exception of certain insects and honey bees (EPA, 2008). The Agency has concluded
that the honey bee toxicity issue can be appropriately addressed thru end-use product label
mitigation. ‘

On October 1, 2009, the U.S. Environmental Protection Agency (EPA or the Agency) announced
a policy to provide a more meaningful opportunity for the public to participate in major
registration decisions before they occur. According to this policy, EPA provides a public
comment period prior to making a registration decision for the following types of applications:
new active ingredients; first food uses; first outdoor uses; first residential uses; or any other

5
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registration actions for which EPA believes there may be significant public interest.

Consistent with the policy of making registration decisions more transparent, the public was
provided 15 days in which to submit comments to the Agency regarding its pending decision to
register products containing AITC for use as a pre-plant soil treatment. The following documents
are available for comment in the docket, identification number EPA-HQ-OPP-2013-0658: a draft
of this Biopesticides Registration Action Document (BRAD), the draft product labels for IR9804
(EPA Reg. No. 89285-1) and IRF135 (EPA Reg. No. 89285-2), and the Agency science review
memorandum for these products (EPA, 2013). The public participation comment period was
open from September 11, 2013 — September 25, 2013. No comments were received during this
period.

Following the public participation comment period, the draft BRAD was updated to include
additional information on AITC degredates and the draft product label for IRF135 (EPA Reg.
No. 89285-2) was revised to include: 1) a five day entry restricted period, 2) directions on
notification/sign posting before application, 3) clarification of methods to determine soil and
weather conditions, and 4) a table of contents.

The Agency determined that a fumigant management plan, as required for conventional pesticide
soil fumigant, is not required for IRF135 (EPA Reg. No. 89285-2) since AITC is not a restricted
use pesticide, and all hazards will be mitigated by the personal protective equipment, restricted
entry period, and notification requirements included on the product label.

Altogether, the Agency believes that, based on the existing information in the Agency’s database
on AITC and the recent information submitted in support of the registration of pesticide products
containing AITC for pre-plant soil treatment, it is in the best interest of the public to issue the
registrations for IR9804 (EPA Reg. No. 89285-1) and IRF135 (EPA Reg. No. 8§9285-2). The
basis for this decision can be found in the science review memorandums for these products
(EPA, 2013a; EPA 2013b) and the existing information in the Agency’s database on AITC, all of
which are characterized in this BRAD.

For definitions of scientific terms, please refer to hitp.//www.epa. gov/pesticides/glossary/.
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11, ACTIVE INGREDIENT OVERVIEW
Common Name: Oil of Mustard

Chemical Names: 1-Propene, 3-isothiocyanato-
2-Propenyl isothiochyanate
3-Isothiocyanato- 1 -propene
Allyl isosulfocyanate
Allyl isothiocyanate
Allyl mustard oil

Trade & Other Names: 0il of Mustard
Allyl isothiocyanate (AITC)

CAS Registry Number: 57-06-7 .

OPP Chemical Code: 004901

Type of Pesticide: Biochemical Pesticide — insect and animal repellent,
feeding suppressant, insecticide, fungicide, herbicide and
nematicide

Biochemical Classification

Oil of Mustard, containing the residue of concern AITC, was first approved by the Agency for
use 1n a registered product as a biochemical insecticide in 1962. For more information regarding
product chemistry data requirements, please refer to Tables 1 thru 4 in Appendix A for this
document.

IIl. REGULATORY BACKGROUND
A. Application for Pesticide Registration

On August 29, 2012, Technology Sciences Group, Inc., on behalf of Isagro USA, Inc. (hereafter
referred to as “Isagro™ or “applicant’), 430 Davis Drive, Suite 240, Morrisville, NC, 27560,
submitted applications to register a new biochemical pesticide products, IR9804 (EPA Reg. No.
89285-1)and [RF135 (EPA Reg. No. 89285-2), containing AITC as their active ingredient.
IRF135 is intended for use as an insecticide, fungicide, herbicide and nematicide to be applied to
be applied (1) by tractor mounted shank injection at a depth of 8 to 15 inches, followed by tarp
overlay, (2) by drip injection, also covered by tarp overlay, and 3) by deep injection to depths
greater than 17 inches, with no tarp covering. IR9804 is intended for formulation into end-use
products for soil treatment.
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B. Food Clearances/Tolerances
AITC is exempt from the requirement of a tolerance as stated at 40 CFR § 180.1167:

40 CFR § 180.1167 Allyl isothiocyanate as a component of food grade ¢il of mustard; exemption from
the requirement of a tolerance.

The insecticide and repellent Allyl isothiocyanate is exempt from the requirement of a tolerance for
residues when used as a component of food grade oil of mustard, in or on all raw agricultural commeodities,
when applied according to approved labeling.

The end-use product, IRF135 (EPA Reg. No. 89285-2), 1s labeled for pre-plant soil application
only. The active ingredient (synthetic AITC) and its degradates will dissipate prior to planting.
The Agency considers this to be a non-food use and, therefore, a tolerance or exemption from the
requirement of a tolerance is not required.

IVv. RISK ASSESSMENT

A. Product Analysis Assessment (40 CFR § 158.2030)

Biochemical pesticide product analysis data requirements include product chemistry and
composition, analysis and certified limits, and physical and chemical characteristics. Product
chemistry and composition data include information about the identity of the active ingredient,
the manufacturing process, and discussion of the potential for formation of unintentional
ingredients. Analysis and certified limits data include information on analysis of samples and
certification of limits. Physical and chemical characteristics data describe basic characteristics of
the registered pesticide products, including color, physical state, odor, stability, miscibility, pH,
corrosion characteristics, viscosity and density,

All product chemistry data requirements have been satisfied for the active ingredient (Oil of
Mustard/AITC) and the proposed products, IR9804 (EPA Reg. No. 89285-1) and IRF135 (EPA
Reg. No. 89285-2). Refer to Tables 1 thru 4 in Appendix A for a summary of product chemistry
data specific to these products. Refer to the Vegetable and Flower Oil Summary Document for
Registration Review (EPA, 2010) for a summary of product chemistry information for Oil of
Mustard/AITC.

B. Human Health Assessment
1. Tier I Toxicology

AITC has already been assessed by the Agency and the Agency has concluded that adequate
mammalian toxicology data are available to support this biochemical pesticide (EPA, 1993;
EPA, 2008; EPA 2010). In addition, adequate mammalian toxicology data and information are
available to support registration of IR9804 (EPA Reg. No. 89285-1) and IRF135 (EPA Reg. No.
89285-2). This information is summarized below and listed in Table 5 in Appendix A of this
document.

15



© Oil of Mustard and Allyl [sothiocyanate (AITC)
PC Code 004901
Biopesticides Registration Action Document

Acute Toxicity for IR9804 (EPA Reg. No. 89285-1) and IRF135 (EPA Reg. No. 89285-2)
(OCSPP Guideline Nos. 870.1100, §70.1200, 870.1300, 870.2460, 870.2500, and 870.2600;
Master Record Identification (MRID)} Nos. 488241-03 thru -07):

The acute oral toxicity in rats for IF9804 (EPA Reg. No. 89285-1), containing 99.8% AITC, is
LDsyp = 425.4 mg/kg. Acute dermal toxicity (rat) is LDso > 200 mg/kg, and acute inhalation
toxicity (rat) is LCso > 0.21 mg/L. Therefore, IR9804 (EPA Reg. No. 89285-1) is categorized as
Toxicity Category 11 for acute oral toxicity, acute dermal toxicity, and acute inhalation toxicity.
It is categorized as Toxicity Category I for primary eye irritation and primary dermal irritation
due to its corrosivity, and is classified as a dermal sensitizer. No hypersensitivity incidents have
been reported.

Guideline studies for acute human health toxicity testing were not submitted for the EP, [RF135
(EPA Reg. No. 89285-2). In lieu of Guideline studies, the applicant submitted a request to bridge
the acute toxicity data submitted in support of the TGAI/MP (containing 99.8% AITC) to
support the acute toxicity data requirements for the EP (containing 96.5% AITC). The Agency
has determined this request to be acceptable based upon the substantial similar formulation
between these two products.

Subchronic Toxicity, Developmental Toxicity, and Mutagenicity Testing for IR9804 (EPA
Reg. No. 89285-1) (Tier I} (OCSPP Guideline Nos. 870.3100, 870.3250, 870.3465; 870.3700,
876.5100, 870.5300, 870.5375; MRID No. 48824108):

A Guideline 90-day oral toxicity study was not submitted. In lieu of a study, the applicant cited a
90-day oral toxicity study conducted by the National Toxicology Program (NTP, 1982) on
F344/N rats dosed with 1.5 to 25 mg AITC/kg-body wgt/day, five days per week for 13 weeks
which had a No Observed Adverse Effect Level (NOAEL) of 25 mg AITC/kg-body wgt/day, the
highest level tested. No mortalities occurred during the course of the study and no treatment-
related effects were observed on tissues obtained from the test animals when compared to non-
treated controls. There were no differences in body weights between treated animals and non-
treated controls (EPA, 2013a).

A Guideline 90-day dermal toxicity study was not submitted. The applicant requested and was
granted a waiver based on the fact that the product is not intended for application to human skin
and prolonged or repeated dermal contact is not expected when EPs for pre-plant soil treatment
are applied in accordance with Agency approved use directions and PPE (for handlers: coveralls
worn over long sleeve shirt and long pants, chemical resistant footwear plus socks, chemical
resistant gloves, protective eyewear, and an air purifying respirator). Similarly, a Guideline 90-
day inhalation toxicity study was not submitted. The applicant requested and was granted a
waiver based on the fact that repeated inhalation exposure to AITC aerosol, vapor or gas is
highly unlikely and not expected, when the EPs for pre-plant soil treatment is applied in
accordance with EPA approved label use directions and PPE,

A Guideline Prenatal Developmental Toxicity study was not submitted. In lieu of a study, the
applicant cited a study in which AITC was one of 16 chemically-related compounds evaluated in
order to correlate potential developmental toxicity with molecular structure. In this study, no
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difference in the percentage of abnormal fetuses in AITC-treated offspring were detected
compared to control, and no difference between treated and control in the percentage of dead
fetuses was detected. The authors concluded that AITC did not display any teratogenic potential
at the NOAEL of 60 mg/kg. The 60 mg/kg dose would be equivalent to 4.2 g AITC fora
standard 70 kg human (EPA, 2013a).

Guideline Mutagenicity studies were not submitted. In lieu of a study, the applicant cited a
battery of mutagenicity studies on AITC conducted by the National Toxicology Program (NTP).
In this battery, two reverse mutation studies confirmed that mutagenicity responses were
negative in all strains tested with and without S9 activation. In three in vifro mammalian gene
mutation studies, a negative response was observed in the first trial using mouse lymphoma cells
without §9 activation at concentrations ranging from 0.05 to 0.8 mg/mL AITC. A second trial
without S9 exhibited a significant increase in average mutant frequency and significant reduction
in relative total growth at AITC concentrations of 0.4, 0.6, and 0.8 mg/mL; 1.0 mg/mL was
cytotoxic. A third trial without S9 also exhibited a significant increase in average mutant
frequency at concentrations of 0.6 to 1.4 mg/mL and a significant reduction in growth; a
concentration of 1.6 mg/mL was cytotoxic. It is noted that the positive results were observed
without S9 activation and in the presence of substantial cytotoxicity. An in vivo mammaiian
chromosome aberration study was conducted with mice dosed intraperitoneally with 0, 25, or 50
mg/kg AITC and compared against mice dosed with a positive control, dimethylbenzanthracine
(DMBA). Increases in chromosome aberrations were not observed in AITC treated mice when
compared to non-treated (negative) controls, while a positive response was observed in DMBA-
treated mice. The Agency has determined that the weight of evidence demonstrates that AITC is
not likely to be a mutagen. In addition, the method of application and rapid degradation rate for
the proposed pre-plant soil treatment, together with appropriate PPE, mitigates exposure to
humans (EPA, 2013a). '

2. Tier 11 and Tier 111 Toxicity Studies

The biochemical pesticide Human Health Assessment data requirements for Tier II and Tier I1I
were not required due to the low toxicity of the active ingredient and the low levels of exposure
expected from its intended uses in EP products.

3. Effects on the Endocrine System

As required under FFDCA section 408(p), EPA has developed the Endocrine Disruptor
Screening Program (EDSP) to determine whether certain substances (including pesticide active
and other ingredients) may have an effect in humans or wildlife similar to an effect produced by
a “naturally occurring estrogen, or other such endocrine effects as the Administrator may
designate.” The EDSP employs a two-ticred approach to making the statutorily required
determinations. Tier 1 consists of a battery of 11 screening assays to identify the potential of a
chemical substance to interact with the estrogen, androgen, or thyroid (E, A, or T) hormonal
systems. Chemicals that go through Tier 1 screening and are found to have the potential to
interact with E, A, or T hormonal systems will proceed to the next stage of the EDSP where EPA
will determine which, if any, of the Tier 2 tests are necessary based on the available data. Tier 2
testing is designed to identify any adverse endocrine related effects caused by the substance, and
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establish a dose-response relationship between the dose and the E, A, or T effect.

Between October 2009 and February 2010, EPA issued test orders and data call-ins for the first
group of 67 chemicals, which contains 58 pesticide active ingredients and nine inert ingredients.
This list of chemicals was selected based on the potential for human exposure through pathways
such as food and water, residential activity, and certain post-application agricultural scenarios.
This list should not be construed as a list of known or likely endocrine disruptors.

AITC (as contained in Qil of Mustard) is not among the group of 58 pesticide active ingredients
on the initial list to be screened under the EDSP. Under FFDCA section 408(p), the Agency must
screen all pesticide chemicals. Accordingly, EPA anticipates issuing future EDSP test orders and
data call-ins for all pesticide active ingredients.

For further information on the status of the EDSP, the policies and procedures, the list of 67
chemicals, the test guidelines and the Tier | screening battery, please visit our website:
http:// www epa.gov/endo/.

4. Dose Responsc Assessment

No toxicological endpoints have been identified for Oil of Mustard or AITC; therefore, a dose-
response assessment was not required.

5. Drinking Water Exposure and Risk Characterization

No significant exposure from drinking water is expected when products containing O1l of
Mustard or AITC are used according to the product label directions. AITC is a naturally
occurring component of the human diet and degrades rapidly in the soil with a short half-life
(T'4) ranging from 20 to 60 hours. AITC transforms in sterilized soil at the same rate as intact
soil, indicating that degredation is not dependent on sotl microbtal populations. Products
containing AITC will not be directly applied to water. However, in an aqueous solution in the pH
range between 6 and 8, AITC is proposed to degrade completely. Within this pH range, the
primary decomposition products identified were: allyl thiocyanate (ATC); allylamine (AA); and
carbon disulfide (CDS). ATC, an isomer of AITC, is expected to completely degrade in soil in
approximately 4-5 days post application. The remaining two degradates, AA and CDS are
expected to rapidly degrade by microbial activity in the soil in time frames that are much less
than 5 days based on the weight of laboratory evidence. Should any amount of AITC or its
degradates volatilize into the atmosphere, they will be raptdly diluted and degraded via reaction
with photochemically produced hydroxyl radicals (EPA, 2013a; EPA, 2013Db).

6. Occupational, Residential, School and Day Care Exposure and Risk
Characterization

a. Occupational Exposure and Risk Characterization

Occupational exposure to the proposed soil treatment EP, IRF135 (EPA Reg. No. 89285-2), is
not expected due to mitigation through precautionary language and personal protective
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equipment (PPE) on the label. For other products containing AITC, the Agency has required
labels to include the appropriate signal word and precautionary statements, as PPE if applicable,
to mitigate any risk of exposure.

b. Residential, School and Day Care Exposure and Risk Characterization

Soil treatment of the EP, IRF135 (EPA Reg. No. 89285-2), is for agricultural use only.
Previously approved AlTC products for outdoor residential use have been approved by the
Agency based on minimal exposure to AI'TC when used according to label directions. No indoor
residential, school, or day care uses are currently approved for products contaiming AITC.

7. Aggregate Exposure from Multiple Routes Including Dermal, Oral, and Inhalation

There 1s reasonable certainty of no harm to U.S. populations, including infants and children,
from aggregate exposures to residues of AITC when used as proposed. This includes ail
anticipated dietary exposures and all other exposures for which there is reliable information.
Moreover, potential non-occupational inhalation and dermal exposure is not likely to pose any
adverse effects to exposed populations via aggregate and cumulative exposure.

a. Food Exposure

Dietary exposure of AITC is already occurring, given that this substance can be found in many
foods commonly consumed by humans such as cooked cabbage, kale, horseradish, and mustard.
AITC is exempt from the requirement of a tolerance for residues when used as a component of
food grade oil of mustard, in or on all raw agricultural commodities, when applied according to
approved labeling. Furthermore, the proposed use of synthetic AITC as a pre-plant soil treatment
will not result on residues on food as the AITC, and its degradates, will readily degrade prior to
planting (EPA, 2013a). '

b. Drinking Water Exposure

The proposed use of synthetic AITC as a pre-plant soil treatment will not result in water residues
because this biochemical degrades rapidly in the soil with a short half-life (T'%) ranging from 20
1o 60 hours. Products containing AITC will not be directly applied to water. However, in an
aqueous solution in the pH range between 6 and 8, AITC is proposed to degrade completely.
Therefore, drinking water exposure from the proposed used pattern is not expected to pose
incremental risk to adults, infants and children via drinking water consumption.

c. Other Non-occupational Exposure

Soil treatment of the EP, IRF135 (EPA Reg. No. 89285-2), is for agricultural use only.
Previously approved AITC products for outdoor residential use have been approved by the
Agency based on minimal exposure to AITC when used according to label directions. Other non-
occupational use is not expected for products containing this active ingredient.
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8. Cumulative Effects from Substances with a Common Mechanism of Toxicity

AITC has no demonstrated subchronic toxicity; thus, there is no reason to expect cumulative
effects of exposure to Pear Ester and to other substances with common mechanism of toxicity.

9. Determination of Safety for United States Population, Infants and Children

AITC is exempt from the requirement of a tolerance for residues when used as a component of
food grade oil of mustard, in or on all raw agricultural commodities, when applied according to
approved labeling. Therefore, it is expected that no harm will result from aggregate exposure to
the United States population, including infants and children, to the residues of AITC on food
commodities. This includes all anticipated dietary exposures and all other exposures for which
there is reliable information. Thus, there are not threshold effects of concern and consequently,
provisions requiring additional margin of safety do not apply. Furthermore, the use of synthetic
AITC as a pre-plant soil treatment will not result on residues on food as the AITC, and its
degradates, will readily degrade prior to planting (EPA, 2013a).

16. Risk Characterization

The Agency considered human exposure to AITC in light of the relevant safety factors in FQPA
and FIFRA. A determination has been made that no unreasonable adverse effects to the U.S.
population in general, and to infants and children in particular, will result from the use of
products containing AITC when label instructions are followed.

C. Environmental Assessment
1. Ecological Hazards

0il of Mustard and AITC have already been assessed by the Agency and the Agency has
concluded that adequate nontarget organism toxicology data and information are available to
support these ingredients (EPA, 1993; EPA, 2008; EPA 2010). In addition, adequate nontarget
organism toxicology data information were to support registration of IR9804 (EPA Reg. No.
89285-1) and IRF135 (EPA Reg. No. 89285-2). This information is summarized in Table 6, in
Appendix A of this document.

2. Environmental Fate and Ground Water Data

Environmental fate and groundwater data are not required at this time because the results of the
nontarget organism toxicity assessment (Tier [ data requirements) did not trigger these Tier 11
data requirements.

3. Ecological Exposure and Risk Characterization
Exposure and risk from the registered and proposed (pre-plant soil treatment) uses of AITC are
expected to be minimal for nontarget organisms, with the exception of honey bees (EPA, 2013a).

Exposure to honey bees will be mitigated by appropriate label language on end-use products.
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4. Endangered Species Assessment

The Agency believes that Oil of Mustard and AITC will have “No Effect” on any currently listed
threatened and endangered species, or any designated critical habitat, as listed by the U.S. Fish
and Wildlife Service (USFWS) and the National Oceanic and Atmospheric Administration’s
(NOAA) National Marine Fisheries Service (NMFS) (EPA, 2010). EPA anticipates conducting
no further analysis of potential risks to endangered or threatened species unless public comments
during the Registration Review process alter the Agency’s current position. The Registration
Review for these active ingredients is ongoing as of the date of this document, September, 2013.

D. Product Performance Data

Product performance (efficacy) data must be developed for all pesticides to ensure that the
products will perform as intended and that unnecessary pesticide exposure to the environment
will not occur as a result of the use of ineffective products. The Agency reserves the right to
require, on a case-by- case basis, the submission of efficacy data for any pesticide product
registered or proposed for registration, but applications to register pesticide products intended to
control a pest of significance public health importance, as defined in FIFRA section 28(d} and
section 2(nn), must include such data. For further guidance on the product performance data
requirement, refer to Pesticide Registration Notice (PR) Notices 96-7, 2002-1 and Explanation of
Statutory Framework for Risk-Benefit Balancing for Public Health Pesticides
(http://www.epa.gov/PR _Notices/pr1996-7.pdf) (http://www.ea.gov/PR_Notices/pr2002-1.pdf)

and (http://www.epa.gov/pesticides/health/risk-benefit.htm).

0il of Mustard and AITC are not intended to be formulated into products to control public health
pests as defined in FIFRA section 28(d) and section 2(nn), and product performance (efficacy)
was not evaluated by the Agency.

V. RISK MANAGEMENT DECISION
A. Determination of Eligibility for Registration

Section 3(c)(5) of FIFRA provides for pesticide product registration if it is determined that: (A)
its composition warrants proposed claims; (B) its labeling and other materials comply with the
requirements of FIFRA; (C) it will perform its intended function without unreasonable adverse
effects on the environment; and (D) when used in accordance with widespread and commonly
recognized practice, it will not generally cause unreasonable adverse effects on the environment.

The four eligibility criteria have been satisfied for the proposed pesticide products containing the
active ingredient AITC (and for all previous registered pesticide products containing AITC and
il of Mustard).

B. Regulatory Decision

The data submitted fulfill the requirements for the unconditional registration IR9804 (EPA Reg.
No. 89285-1) as an MP to be formulated into soil treatment products and IRF135 (EPA Reg. No.
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89285-2) as an EP for pre-plant soil treatment. EPA is granting these unconditional registrations.
For these product labels and for product-specific labels and information on other product
containing Qil of Mustard and AITC, please refer to http://www.epa.gov/pesticides/pestlabels.

C. Environmental Justice

EPA seeks to achieve environmental justice—the fair treatment and meaningful involvement of
all people regardless of race, color, national origin, or income—with respect to the development,
implementation, and enforcement of environmental laws, regulations, and policies. At this time,
EPA does not believe that products containing the active ingredients Qil of Mustard or AITC, or
the use of AITC for pre-plant soil treatment will cause harm or a disproportionate impact on at-
risk communities. For additional information regarding environmental justice issues, please visit
EPA’s website at Attp://www.epa. gov/compliance/environmentaljustice/index. himl.

V1. ACTIONS REQUIRED BY REGISTRANTS

EPA evaluated all data submitted in connection with the registration of AITC for pre-plant soil
treatment and determined that these data are sufficient to satisfy current registration data
requirements. At this time, no additional data must be submitted to EPA for these particular
products. For new uses and/or changes to existing uses, EPA may require additional data.
Notwithstanding the information stated in the previous paragraph, it should be clearly understood
that certain specific data are required to be reported to EPA as a requirement for maintaining the
federal registration for a pesticide product. A brief summary of these types of data are listed
below.

A. Reporting of Adverse Effects

Pursuant to FIFRA section 6(a)(2), reports of all incidents of adverse effects to the environment
must be submitted to EPA.

B. Reporting of Hypersensitivity Incidents

Under the provisions of 40 CFR Part 158.2050(d), all incidents of hypersensitivity (including
both suspected and confirmed incidents) must be reported to the Agency.
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VII. Appendix A. Data Requirements (40 CFR Part 158-Subpart U)

TABLE 1. Product Chemistry Data Requirements for TR9804 (99.8% AITC) (40 CFR § 158.2030)

OPPTS Guideline No. Study ) Results MRID
830.1550 Product identity; Submitted data satisfy the requirements
to Manufacturing process; for product identity, manufacturing 48824101
830.1670 Discussion of formation of | process, and discussion of formation of
unintentional ingredients impurities.
ACCEPTABLE
830.1700 Analysis of samples Submitted data satisfy the requirements
for analysis of samples. 48824102
ACCEPTABLE
830.1750 Certification of limits Limits listed in the CSF are -
ACCEPTABLE
830.1800 Analytical method ACCEPTABLE 48824102
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TABLE 2. Physical and Chemical Properties of 1R9804 (99.8% AITC) (40 CFR § 158.2030)

OPPTS Guideline Property Description of Result MRID
No.
830.6302 Color Colorless or pale yellow 48824101
liquid
§30.6303 Physical State Liquid 48824101
830.6304 Odor Very pungent, irritating aroma 48824101
830.6313 Stability to Normal and Elevated Reported stable. 48824101
Temperatures, Metals and Metal lons
830.6315 Flammability Flashpoint = 46°C 48824101
830.6317 Storage Stability Study in progress — 48824101
anticipated completion date is
the last quarter of 2013,
830.6319 Miscibility Not Applicable; TGAVMP is
not an emulsifiable liquid and -
is not diluted with petroleum
solvents,
830.6320 Corrosion Characteristics Study in progress — 48824101
anticipated completion date is
the last quarter of 2013.
§30.7000 pH 4.5 48824101
£30.7050 UV/Visible Light Absorption Refractive index 1.524-1.531; 48824101
see
http://www fao.org/ag/agn/jef
ca-flav/ime/img/1560.g1f for
the absorbance spectrum
830.7100 Viscosity Not Applicable for TGAI/MP -
830.7200 Melting Point/Range -102.5°C 48824101
830.7220 Boiling Point/Range 150-151°C; 148-154°C 48824101
830.7300 Density 1.013-1.020; 1.0 48824101
830.7520 Particle Size, Fiber Length and Not Applicable; TGAI/MP is -
Diameter Distribution not fibrous
830.7550 Partition Coefficient 48824101
830.7560 {n-Octanol/ Water) LogpP=2.11
830.7570
830.7840 Water Solubility Slightly soluble in water 48824101
£30.7950 Vapor Pressure 1.33 kPa @ 38.3°C 48824101

0.493 kPa@ 20°C
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TABLE 3. Product Chemistry Data Requirements for IRF135 (96.3% AITC) (40 CFR § 158.2030)

- MRID
OPPTS Guideline No. Study Results Method/Refereice
830.1550 Product identity; Submitted data satisfy the requirements [ 489194-01
to Manufacturing process; for product identity, manufacturing
§30.1670 Discussion of formation of | process, and discussion of formation of
unintentional ingredients impurities.

ACCEPTABLE

830.1700 Analysis of samples Not required for EP 459194-02

830.1750 Certification of Hmits Limits }sted in the CSF are 489194-01
ACCEPTABLE

830.1800 Analytical method Not required for EP 489194-02
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TABLE 4. Physical and Chemical Properties of IRF135 (96.3% AITC) (40 CFR § 158.2030)

OPPTS Guideline Property Description of Result MRID
No.
830.6302 Color Not applicable per 40 CFR -
158.2030(¢e) — Product is an EP.
830.6303 Physical State Liquid 489194-01
830.6304 Odor Not applicable per 40 CFR -
158.2030(e) — Product is an EP.
830.6313 Stability to Normal and Elevated Not applicable per 40 CFR -
Temperatures, Metals and Metal fons | 138.2030(¢) — Product is an EP.
830.6315 Flammability (flashpoint) 47°C ' 489194-02
830.6317 Storage Stability Study in progress— 489194-01
anticipated completion
date is the last quarter of
2013.
830.6319 Miscibility Not applicable per 40 CFR -
158.2030(e)(10) — EP is not
an emulsifiable liquid and is
not to be diluted with
petroleurn solvents,
830.6320 Corrosion Characteristics Study in progress— 489194-01
anticipated completion
date is the last quarter
of 2013.
830.7000 pH 4.87 (1% soln) 489194-07
830.7050 tUV/Visible Light Absorption Not applicable per 40 CFR -
158.2030(e) — Product is an
EP.
830.7100 Viscosity 0.6 centistokes @ 40°C 489194-02
0.8 centistokes @ 20°C
830.7200 Melting Point/Range Not applicable per 40 CFR -
158.2030(¢) — Product is an
EP.
830.7220 Boiling Point/Range Not applicable per 40 CFR -
158.2030(e) — Product is an
EP.
§30.7300 Density 1.019 g/mL (@ 20°C 489194-02
830.7520 Particle Size, Fiber Length and Not applicable per 40 CFR -
Diameter Distribution IE?’ 8.2030(e) — Product 1s an
830.7550 Partition Coefficient (n- Not applicable per 40 CFR -
830.7560 Octanol/Water) 158.2030(e) — Product is an
830.7570 EP.
830.7840 Water Solubility Not applicable per 40 CFR .
158.2030(e) — Product is an
EP,
830.7950 Vapor Pressure Not applicable per 40 CFR -

158.2030(e) — Product is an
EP.
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Table 5. Mammalian Toxicology Data Requirements for IR9804 (EPA Reg, No. 89285-1) (40 CFR § 158.2050)
Study/OPPTS Guideline No. Results’ Toxicity MRID
Category/Description
Acute oral toxicity (rat) LDsg = 425.4 mg/kg i 488241-033
(870.1100) ACCEPTABLE
Acute dermal toxicity (rat) LDsp > 200 mg/kg il 488241-04
(870.1200) ACCEPTABLE
Acute inhalation toxicity  {rat) LCyq > 0.21 mg/L. 11 488241-03
{870.1300) ACCEPTABLE
Primary eye irritation (rabbit) Waiver due to observed corrosiveness on skin l 1
(870.2400) ACCEPTABLE
Primary dermal irritation {rabbit) Corrosive I 488241-06
(870.2500) ACCEPTABLE
Dermal sensitization (guinea pig) Sensitizer - 488241-07
{870.2600) ACCEPTABLE
Hypersensitivity incidents - - -
(885.3400)
90-Day oral toxicity Rationale submitted 488241-08
(870.3100) ACCEPTABLE
90-Day dermal toxicity Rationale submitted 488241-08
(870.3250) ACCEPTABLE
90-Day inhalation toxicity Rationale submitted 48824108
(870.3465) ACCEPTABLE
Mutagenicity Rationale submitted 488241-08
(870.5100, 5300 and 5375) ACCEPTABLE
Developmental foxicity Rationale submitted 488241-08
{870.3700) ACCEPTABLE
Table 6. Non-Target Organism Data Requirements for IR9804 (EPA Reg. No. 89285-1) (40 CFR § 158.2060)
Study/OPPTS Guideline No, Results - Toxicity Category/Description MRID
. Rationale submitted No acute oral exposure based 48824108, p. 18
Avian Acute Oral/OPPTS ACCEPTABLE on application method and

850.2100

rapid environmental
degradation

Avian Dietary/OPPTS 850.2200

Rationale submitted
ACCEPTABLE

No dietary exposure based on
application method and rapid
envircnmental degradation

48824108, p. 20

Freshwater Fish LCS0/OPPTS
850.1075

Rationale submitted
96-hr LCsy = 0.077 ppm
ACCEPTABLE

Very Highty Toxic, but no
aquatic exposure based on
application method and rapid
envirenmental degradation

48824108, pp. 22,
37-47

Freshwater Invertebrate/OPPTS
850.101¢0

Rationale submitted
48-hr ECso = 0.73 ppm
ACCEPTABLE

Very Highly Toxic, but no
aquatic exposure based on
application methed and rapid
environmental degradation

48824108, pp. 23,
216-221

Non-target Plants/OPPTS
850.4100 & 4150

Ratienale submitted
ACCEPTABLE

No non-target exposure based
on application method and
rapid envirenmental
degradation

48824108, pp. 24-
27

Non-target Insects

Rationale submitted

No non-target exposure based

48824108, pp. 28,

ACCEPTABLE on application method and 29
rapid environmental
degradation
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IX. GLOSSARY OF ACRONYMS AND ABBREVIATIONS

a.l. active ingredient

BPPD Biopesticides and Pollution Prevention Division

BRAD Biopesticide Registration Action Document

bw body weight

CBI Confidential Business Information

CFR Code of Federal Regulations

cm’ cubic centimeter

CSF Confidential Statement of Formuia

°C degrees Celsius '

ECs median effective concentration. A statistically derived single concentration in
environmental medium that can be expected to cause an effect in 50% of the test
animals when administrated by the route indicated (inhalation). It is expressed
as a concentration in air or water (e.g. mg/L).

EDSP Endocrine Disruptor Screening Program

EDSTAC  Endocrine Disruptor Screening and Testing Advisory Committee

EP end-use product

EPA Environmental Protection Agency (the “Agency™)

FDA = Food and Drug Administration

FFDCA Federal Food, Drug, and Cosmetic Act

FIFRA Federal Insecticide, Fungicide, and Rodenticide Act

FQPA Food Quaiity Protection Act

FR Federal Register

g gram

ha hectare

kg kilogram

Kow octanol-water partition coefficient

L liter

LCsq median lethal concentration. A statisticaily derived singie concentration in air or
water that can be expected to cause death in 50% of the test animais when
administrated by the route indicated (inhaiation and environment). It is
expressed as a concentration in air or water (e.g. mg/L).

LDsg median lethal dose. A statistically derived single dose that can be expected
to cause death in 50% of the test animals when administered by the route
indicated (oral and dermal). It is expressed as a weight of
substance per unit weight of animal (e.g., mg/kg).

MRID No. Master Record Identification Number

mg milligram

mPa millipascal

ml milliliter

MP manufacturing-use product

N/A not applicable

NE “No Effect”

NIOSH Nationai Institute for Occupational Safety and Health
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nm
NOEL
NOF
NOR
oPP
OCSPP
pa

PPE

PR Notice
TGAI

ug

USDA
uv

nanometer

no-observed-effect-level

notice of filing

notice of receipt

Office of Pesticide Programs

Office of Chemical Safety and Pollution Prevention
pascal

personal protective equipment

Pesticide Registration Notice |

technical grade of the active ingredient
microgram

United States Department of Agriculture
ultra-violet
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LIMITATION OF WARRANTY AND LIABILITY

Read the entire label before using this product, including this Limitation of Warranty and
Liability. If the terms are not acceptable, return the product at once unopened for a refund of
the purchase price. This Company warrants that this product conforms o the chemical
description on the label and is reasonably fit for the purposes set forth in the Directions for
Use when usad in accordance with the Directions for Use under normal conditions. TO THE
EXTENT CONSISTENT wWATH APPLICABLE LAW, ISBAGRO MAKES NO OTHER
EXPRESS OR IMPLIED WARRANTY OF FITHNESS OR MERCHANTABILITY OR ANY
OTHER EXPRESS OR IMPLIED WARRANTY,

IR5804; EPA Reg, MNo. fpending as File Symbol 88285-R)
Lahel varsion (1) dated August 28, 2012
Page3of3
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AITC (in Oil of Mustard) DP Numbers: 406246 & 406248

PC Code: 051102 EPA File Symbol Nos.: 89285-R & -E
Product chemistry, Tier I Tox, Non-Target Organism Summary

Environmental Fate Re-evaluation and Assessment

STED 874
& ’s;,‘

M 8 UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
WASHINGTON, D.C, 20460

Y, <
¢ ppote®

,‘)q\“OHMN '3

Office of Chemical Safety and Polktion Prevention

MEMORANDUM September 18, 2013

SUBJECT: Revised Science Review in Support of the Registration of the TGAI/MP IR9804
and the EP, IRF 135, Respectively Containing 99.8% and 96.3% Allyl
Isothiocyanate (AITC) As Their Active Ingredient. The TGAI/MP 1s an
unregistered source of the active ingredient. Environmental Fate Addendum

Decision No : 469288 & 469289

DP Nos.: 406246 & 406248

EPA Reg. Nos: 89285-R & -E

Chemical Class: Biochemical

CAS. No.: 57-06-7

PC Code: 004901

Tolerance Exemptions : 40 CFR 180.1167 (for A1TC) in Oil of Mustard
MRID Nos. : 488241-01 t0 -08 & 489194-01 to -03

FROM: Russell S. Jones, Ph.D, Senior Biologist /S/ 09/18/2013
Biochemical Pesticides Branch
Biopesticides & Pollution Prevention Division (7511P)

TO: Gina Burnett, Regulatory Action Leader  /S/ 09/18/2013
Biochemical Pesticides Branch
Biopesticides & Pollution Prevention Division (7511P)

ACTION REQUESTED

In response to a request for additional information and on behalf of Isagro, A. Roberts (TSG)
submitted environmental fate data on AITC and its degradates in support of the registration of
the TGAI/MP IR9804 and the EP, IRF 135, respectively containing 99.8% and 96.3% Allyl
Isothiocyanate (AITC) as their active ingredient, The TGAI/MP is an unregistered source of the
active ingredient.

The registrant had previously submitted Product Chemistry and Tier I Toxicity information and
waivers for all Tier I Non-Target Organism data requirements which were reviewed and deemed
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AITC (in Oil of Mustard) DP Numbers: 406246 & 406248

PC Code: 051102 EPA File Symbol Nos.: 89285-R & -E
Product chemistry, Tier I Tox, Non-Target Organism Summary

Environmental Fate Re-evaluation and Assessment

acceptable (See Memorandum from R. S. Jones to G. Burnett, dated 05/15/2013). In an
email to A. P. Roberts (TSG, Inc), dated 8/15/2013, the following request for additional
information was transmitted by the Agency: '

“Management is requesting more information on the sold degradates of AITC (allylamine,
carbon disulfide, and ATC) before moving forward with these registrations. Does ISAgro have
quantitative information on the half-life of these compounds? And/or is there information
availability to demonstrate low or no toxicity?”

In response, A.P. Roberts (TSG, Inc) submitted additional environmental fate information which
is contained in a letter (A. P. Roberts to [.. Hollis, dated 08/21/2013). Much of this information

was submitted in the previous submission.
ENVIRONMENTAL FATE EXECUTIVE SUMMARY

Allylisothiocyanate (AITC) and its major degradates, Allylthiocyanate (ATC), Allylamine (AA),
and Carbon disulfide (CDS), are expected to rapidly degrade in soil following application
according to proposed label use instructions (tarp covered and deep injected following
application). AITC and its structurally similar isomer ATC, with which it readily interconverts,
are expected to completely degrade in soil in approximately 4-5 days post application. The
remaining two degradates, AA and CDS are expected to rapidly degrade by microbial activity in
the soil in time frames that are much less than 5 days based on the weight of laboratory evidence.
Should any amount of AITC or its degradates volatilize into the atmosphere, they will be rapidly
diluted and degraded via reaction with photochemically produced hydroxy} radicals.

AITC and its major degradates are not expected to be 5 days following application of the end-use
product, , [RF 135 (EPA File Symbol No. 89285-E) when applied according to Agency approved
label directions.

Details of this Re-evaluation of the Environmental Fate Information begins on page 5 of
this document.

SUMMARY OF THE EXISTING STUDIES/DATA/INFORMATION

Under 40 CFR 180.1167 Allyl isothiocyanate is exempt from the requirement of a tolerance for
residues when used as a component of food grade oil of mustard, in or on all raw agricultural
commodities, when applied according to approved labeling. The inert ingredient is cleared for
food use under 40 CFR 180.910.

The currently proposed label application methods are for pre-plant applications, which would be

considered a non-food use. No residual activity is expected and the active ingredient will
dissipate prior to crop seeding (10 days post application according to the draft label).
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AITC (in O1l of Mustard) DP Numbers: 406246 & 406248

PC Code: 051102 EPA File Symbol Nos.: §89285-R & -E
Product chemistry, Tier | Tox, Non-Target Organism Summary

Environmental Fate Re-evaluation and Assessment

I. Active Ingredient Characterization (MRID 488241-01 & -02)

Allyl isothiocyanate (AITC) is the major component of natural mustard oil. It is present also in
cooked cabbage, horseradish, and black mustard seed. It is synthetically produced from allyl
iodide and potassium thiocyanate

Product Names: TGAI/MP: IR9804 (99.8% a.i.) (EPA File Symbol No. 89285-R)

EP: IRF135 (96.3% a.1.) (EPA File Symbol No. 89285-E)
Chemical Name: Allyl isothiocyanate
Common Names: AITC, 3-Isothiocyanato-1-propene
PC Code: 070704
CAS No.: 56-06-7
Molecular Wgt.: 89.15

Chemical Formula: C4H;NS

II. Human Health Data Summary

The data presented in Tablel below are a summary of the toxicity data and information
submitted to support the TGAI/MP. Data and information submitted in support of the TGAI/MP
were bridged to support the EP. Guideline studies for acute toxicity testing were not submitted.
In lieu of Guideline studies, the registrant submitted a request to bridge the acute toxicity data
submitted in support of the TGAI/MP (containing 99.8% AITC) to support the acute toxicity

data requirements for the EP (containing 96.5% AITC) | NG
- _

These studies/data were previously reviewed by the Agency and deemed ACCEPTABLE (see
Memorandum from R. S. Jones to G. Burnett, dated 05/15/2013).
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AITC (in Oil of Mustard)
PC Code: 051102

DP Numbers: 406246 & 406248
EPA File Symbol Nos.: §9285.R & -E

Product chemistry, Tier I Tox, Non-Target Organism Suminary
Environmental Fate Re-evaluation and Assessment

Table 1. Mammalian Toxicology Profile for TGAI/MP AITC (40 CFR § 158.2050)
Study/OPPTS Guideline No. Results Toxicity MRIP
Catepory/Deseription
Acute oral toxicity (rat) LDs; =425.4 mg/kg 3 48824 1-03
{870,1160)
Acute dermal toxicity (rat) 1.Dsq > 200 mg/kg n 48824104
{870.1200)
Acute inhalation toxicity (rat) LCs6> 0.21 mg/L 1 48824105
(870.1300)
Primary eye irritation (rabbit) Waiver due to observed corrosiveness on skin 1 -
(870.2400)
Primary dermal irritation (rabbit) Corrostve 1 488241-06
(870.2500)
Dermal sensitization (guinea pig) Sensitizer - 488241-07
{870.2600)
Hypersensitivity incidents - - B
(885.3400)
90-Day oral toxicity NOAEL =25 mg AITC/kg bw/day No subchronic 488241-08
(870.3100) No clinical effects observed toxicity
90-Day dermal toxicity No repeated exposure expected based on - 488241-08
(870.3250) appiication methods and PPE requirements
90-Day inhalation toxicity No repeated exposure expected based on - 488241-08
{870.3465) application methods and PPE requirements
Mutagenicity Not a mutagen based on 3 studies conducted Not a mutagen 488241-08
{870.5100, 5300 and 5375) by NTP 98], 1988, & 1991,
Developmental toxicity NOAEL = 60 mg AITC/kg bw/day Not a teratogen 488241-08
{876.3700) No clinical effects observed

1I1. Nontarget Organism Data Summary

The data presented in Table 2 below are a summary of the nontarget organism toxicity data and
information submitted to support of the TGAI/MP. Refer to the appropriate pages in MRID
48844108 for more detailed information and specific reference citations from the scientific
literature. These studies/data were previously reviewed by the Agency and deemed
ACCEPTABLE (see Memorandum from R. S. Jones to G. Burnett, dated 05/15/2013).

Table 2. Non-Target Organism Data Requirements for TGAI/MP AI1TC (40 CFR § 158.2060)

MRID

Study/OPPTS Guideline No. Results Toxicity Category/Description

Avian Acute Oral/OPPTS
850.2100 -

No acute oral exposure based on 48824108, p. 18
application method and rapid

environmental degradation

No dietary exposure based on application 48824108, p. 20
method and rapid environmental

degradation

Avian Dietary/QPPTS
850.2200 -

96-hr LCsp = 0.077 ppm 48824108, pp. 22,

37-47

Very Highly Toxie, but no aquatic
exposure based on application method
and rapid environmental degradation

Freshwater Fish
LCA0/OPPTS 850.1075

Freshwater 48-hr ECsq = 0.73 ppm Very Highly Toxic, but no aquatic 48824108, pp. 23,
invertebrate/OPPTS exposure based on application method 216-221
850.1010 and rapid environmental degradation

Non-target Plants/OPPTS No non-target exposure based on 48824108, pp. 24-
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AITC (in Oil of Mustard) DP Numbers: 406246 & 406248
PC Code: 051102 EPA File Symbol Nos.: 89285-R & -E
Product chemistry, Tier 1 Tox, Non-Target Organism Summary
Environmental Fate Re-evaluation and Assessment

Table 2. Non-Target Organism Data Requirements for TGAI/MP AITC (40 CFR § 158.2060)

Study/OPPTS Guideline No. Results Toxicity Category/Description MRID
850.4100 & 4150 - application method and rapid 27
environmental degradation
Non-target Insects No non-target exposure based on 48824108, pp. 28,
- application method and rapid 29
environmental degradation

Guideline studies were not submitted in support of the non-target organism data requirements.

In lieu of Guideline studies, the applicant submitted rationales, on a Guideline-by-Guideline
basis, for each non-target organism data requirement, which were supported both by scientific
literature citations as well as an argument for a lack of exposure to non-target organisms to AITC
based on its rapid degradation in soil, its widespread presence in commonly eaten foods, as well
as by the methods and timing of application of the EP. These rationales were previously
reviewed and deemed ACCEPTABLE.

The environmental fate of AITC is discussed in detail below. This information, as well as
additional environmental fate information submitted by A. P. Roberts (TSG, Inc.) is re-evaluated
here in support of the registrations of TGAI/MP IR9804 and the EP, IRF 135, respectively
containing 99.8% and 96.3% Allyl Isothiocyanate (AITC) as their active ingredient.

Re-Evaluation of the Environmental Fate Allvl Isothioeyvanate (AITC) a component of Qil
of Mustard

A. Proposed Label Use Applications of the End-Use Product
The end-use product is intended to be applied according to the following methods:
1. Tractor-mounted shank injection at a depth of 8-15 inches followed by a tarp overlay;
2. Drip injection covered by a tarp overlay; and
3. Deep injection (>17-inches in depth) with no tarp covering.
Tarps are not to be removed until 5 days post application. Non-tarped, deep injection
applications will have soil compacted over the injection line at planting, to prevent any escape of
volatiles.
B. Uses of AITC
AITC has many streams into the environment. It may enter the environment indirectly via its

use as a flavoring agent, and in pharmaceutical ointments and mustard plasters. AITC enters
the environment directly via its use as an animal repellent and as a soil fumigant. Itisa

5
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AITC (in Oil of Mustard) DP Numbers: 406246 & 406248
PC Code: 051102 EPA File Symbol Nos.: §9285-R & -E

Product chemistry, Tier I Tox, Non-Target Organism Summary
Environmental Fate Re-evaluation and Assessment

naturally-occurring substance present in the leaves and seeds of Brassica Family plants, horse
radish, and some cabbages. It is a root exudate of the invasive plant, garlic mustard (4/laria
petiolata). The general public may be exposed to AITC via ingestion of certain foods and
dermal contact with consumer products containing AITC (HSDB, 2013a, Accessed 09/17/2013).
The estimated world consumption of allyl isothiocyanate/vear is 455,000 and 79,000 kg from
direct plant material and synthetic products, respectively (Pechacek et al., 1997 as cited by
HSDB, 2013).

C. Fate of Applied Allylisothiocyanate in AITC in Soil & Water

When applied to soil as oil of mustard or as homogenized tissue of Mustard Family plants,
sinigrin, the major glucosinolate compound in the plant tissue and oil, is degraded by the action
of the enzyme myrosinase in the presence of moisture to yield allylisothiocyanate (AITC).

AITC has been observed to degrade rapidly in soils with a short half-life (T'2) ranging from 20
to 60 hours (0.83 to 2.5 days) (Borek et al., 1995). The average T% of AITC in six

different soil types was reported to be 47 & 27 hours, with the greatest degradation rate of in
soils that have high organic carbon and total nitrogen (N) content. In addition, the AITC Tl
in soil increases with increasing moisture content and decreases in soil with increasing
temperature between 10°C and 25°C. During the first 24 hours, an average of 29.8% of

AITC was transformed, or degraded, and over the first 10 days at 20°C, an average of 97.1%
was degraded (Borek et al., 1995). Mean half-life was reported to be approximately 47 hours.
The data also demonstrate that AITC transforms in sterilized soil at the same rate as intact soil,
indicating that microbial populations are not responsible for the degradation (Borek et al., 1995).
There was no correlation between degradation rates and pH.

However, Price et. al. (2005), in a study investigating the degradation of AITC-containing plant
(Brassica spp.) tissue in soil, demonstrated that AITC degradation was over 3X greater in
nonautoclaved soils vs. autoclaved soils, suggesting that microbial degradation is a major
pathway of AITC dissipation from soil. In addition, in nonautoclaved, covered soils,
degradation was relatively rapid. In unautoclaved, covered soils, AITC concentrations increased
from 0.90 umol/L at 15 min post application to 1.39 umol/L at 8 hours {54% increase) then
rapidly declined to 0.77 umol/L. (45% decrease) at 24 hours post application. The spike in
volatile AITC concentration at 4 hours post application was attributed to the trapping of AITC
volatiles by the tarp covers, prior to full activation of soil degradation processes and the full
depletion of AITC source material in the plant tissue.

Based on the data from Price et. al. (1997), if AITC degrades 45% in 16 hours from its highest
concentration in soil (between 8 and 24 hours post application), then it is estimated that AITC is
likely to degrade to nondetectable levels in soil in:

45% degradation = 100% depgradation
16 hours ‘ X hours

X = 35 hours
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AITC (in Qil of Mustard) DP Numbers: 406246 & 406248
PC Code: 051102 EPA File Symbol Nos.. 89285-R & -E
Product chemistry, Tier [ Tox, Non-Target Organism Summary
Environmental Fate Re-evaluation and Assessment

Based on the calculated estimate above and the data from Price et. al. (1997), AITC is likely to
degrade to nondetectable levels in approximately 35 hours after reaching its peak concentration
in soil (4 hours), or approximately 39 hours post application.

This is comparable to the data reported by Borek et. al. (1995; as cited in MRID 48822108) that
demonstrated that AITC degraded in soil with a mean half life (for six different soils) of 47
hours. Extrapolating these data indicates that AITC is likely to be degraded to
nondetectable levels by no more than approximately 98 hours (approximately 4 days) post
application.

1. Major Degradates of AITC

Possible degradation products of AITC in soil can be proposed based on the decomposition
products of AITC present in an aqueous solution in the pH range between 6 and 8, where AITC
is proposed to degrade completely (Pechadek et al., 1997 as cited in MRID 48824108). Within
this pH range, it was observed that the primary decomposition products identified at 80 °C and in
lower quantities at 20 °C and 40 °C after an 80 min incubation, were: allyl thiocyanate (ATC);
allylamine (AA); and carbon disulfide (CDS). All three degradates, as well as AITC, are
expected to rapidly volatilize from the surfaces of uncovered soils and be subject to rapid
degradation in the atmosphere, particularly via reaction with photochemically-produced hydroxyl
radicals.

Once volatilized into the atmosphere, AITC, AA and CDS are expected to have half lives of 2.4
hours, 2.4 hours, 6.9 hours, and 5.5 days, respectively. Atmospheric degradation of ATC is
expected to be similar to that of AITC based on its ready interconversion to AITC. These data
indicate that if AITC or any of its degradates should escape from beneath tarped or compacted
soils, it will be rapidly diffused and degraded in the atmosphere.

A. Allylthioeyanate (ATC)

ATC is an isomer of AITC and as such is expected to dissipate as rapidly as its parent, AITC.
ATC is in a reversible equilibrium with AITC. Based on data from the study in aqueous
solution by Pechadek et al. (1997 as cited in MRID 48824108), when AITC is incubated at pH
6.0 and 80 °C it ATC concentration increases initially from 1.0 millimoles/liter (mM/L) at time 0
to a maximum of 3.6 mM/L at 20 min incubation and declines to 1.0 mM/L at 80 min at pH 6.0,
a 72% decline in 60 minutes. Based on the data above, ATC is expected to dissipate no less
rapidly than AITC in moist soils and likely will not be present at detectable levels by the time the
parent AITC declines to nondetectable levels (no more than approximately 47 hours post
application).

B. Allylamine
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AITC (in Oil of Mustard) DP Numbers: 406246 & 406248

PC Code: 051102 . EPA File Symbol Nos.: 89285-R & -E
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Environmental Fate Re-evahiation and Assessment

Allylamine (AA) 18 readily biodegradable in soil and water (HSDB, 2013b). AA was degraded
89% in 4 weeks using an activated sludge inoculum at 30 mg/L in the Japanese MITT test. AA
readily volatilizes into the atmosphere where it is expected to be rapidly degraded via reaction
with photochemically-produced hydroxyl radicals with a half life of 6.9 hours. AA has been
shown to degrade in agueous solution at pH 6.0 and 80 °C approximately 51% in 30 minutes.

C. Carbon disalfide

Carbon disulfide (CDS) is a “natural product of anaerobic biodegradation and is released to the
atmosphere from oceans and landmasses as well as geothermal sources. The ocean appears to be
a major source of carbon disulfide. It is a natural constituent of the Acacia tree and the valley
oak (Coastal and marshland areas of high biological activity are also a major source.” (HSDB,
2013¢). Although it would appear that biodegradation does not play a large role in the
dissipation of CDS as it is used as a disinfectant and is toxic to bacteria, a study by Alcantara et.
al. (1999) CDS was reported to be degraded [00% by gram negative bacteria in 5 to 8 hours. It
can be transformed by reactions with amino acids and proteins and via reaction with the P-450
monooxygenase system (WHO, 2000); these components are likely present in microbe rich soils.
In addition, CDS has been demonstrated to be degraded aerobically and anaerobically by the soil
microbes Thiobacillus thioparus TK-m and Paracoccus denitrficans (BioCye, 2013); it is also
metabolized in the leaves of CDS producing plants, where it is produced as a natural fungicide.

CDS has a weak UV adsorption band at 317 nm, suggesting a potential for direct photolysis,
although this is not a major atmospheric degradation pathway. It hydrolyzes slowly to carbon
dioxide and hydrogen disulfide in alkaline solutions. It volatilizes from uncovered soil and water
surfaces very rapidly and is expected to be degraded via reaction with photochemically-produced
hydroxyl radicals within 5.5 days (HSDB, 2013c¢). Other atmospheric data indicates that
oxidative processes in the atmosphere will degrade CDS with within 12 days (ASTDR, 1996).

In a review by WHO (2000), a soil treatment study with 50% carbon disulfide found that
concenirations of CDS declined rapidly after application and were nondetectable within 24 hours

Based on the weight of evidence, the data indicate that CDS will rapidly degrade via microbial
activity in the soil if covered with tarps immediately following application or deep injected
followed by soil surface compaction, and in the atmosphere.

2. Summary
AITC and 1ts major degradates are expected to rapidly degrade in soil following application
according to proposed label use instructions (tarp covered and deep injected following
application). AITC and its structurally similar 1somer ATC, with which it readily interconverts,
are expected to completely degrade in soil in approximately 4 days post application. The
remaining two degradates are expected to rapidly degrade by microbial activity in the soil in time
frames that are much less than 5 days based on the weight of [aboratory evidence. Should any
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amount of AITC or its degradates volatilize into the atmosphere, they will be rapidly diluted and
degraded via reaction with photochemically produced hydroxy! radicals
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Taechnology Sciences Group inc.

7iZ Fifih 8L, Suite A

Davis, CA 956818

Direct dial: {202) 684-2784
Fax: {530) 757-125%

E-Mail; arcberts@isausa.com

Amy Plato Roberts
Senior Reguiatory Consultant

Linda Hollis, Biochemical Pesticides Branch August 21, 2013
Gina Burnett, Biochemical Pesticides Branch

Biopesticides and Pollution Prevention Division (7511F)

Office of Pasticide Programs, EPA

One Potomac Yard

2777 South Crystal Drive

Arlington, VA 22202

RE: 1R9804 {(EPA File Symbol 89285-R)
Response to Agency question communicated via email dated 81572013

Dear Linda and Gina:
On August 15, 2013 the following question was communicated via email:

“Management is requesting more information on the soil degradates of AITC {allylamine, carbon
disulfide, and ATC) before moving forward with these registrations. Does Isagro have guentitative
information on the half-life of these compounds? Andfor is there information availability to
demonstrate low of no toxicity?”

In response, as noted in the original submission the primary decomposition products of
AITC in aguecus solutions identified in the pH range between 6 and 8 are: 1) allyl
thiocyanate (ATC), 2) allylamine {(AA), and 3) carbon disulfide (CDS) (Pechadek et al.,
1997). These were identified as possible degradation products of AITC in the soil
following application, since the soll AITC treatments cccur in the presence of water
{MRID No. 488241-08).

Ailyl thiocyanate (ATC)

ATC has been identified as an isomer of AITC rather than a degradation producdtiperse <
as shown it Scheme 1 provided below (from Pechadek at al, 1987, MRID NG.:488241-

08). As shown inTables 2 and 3 (also by Pechadek pasted below), the ATC 17"
concentration increases initially when AITC is put in aqueous solution and thay declines .
after 50 or 60 minutes as the AITC degrades. Thus, the increase in ATC is short-lived
and ATC is either further degraded or converted back to AITC as therg is a changein

the equilibrium of the isomers shown in Scheme 1 when AITC s lost / degraded.

Ultimately ATC is expected to have a short half-life (T1/2) on the order of hours, in the

Washingtan, D.C. Caltiornia Canada
1150 18" 5t., MW, Suite 1000 712 Fifth 9., Suite A 275 Slater B, Suite D00
Washington, B.C. 20036 Davis, CA 95616 Ottawa, Dntacia K1P 5H9
Phonsg: (200 2234392 Phones {S30) 757-1245 Phone: (613] 247-6188
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soil when applied according to label directions, particularly when soll is tarped folfowing
application.

Scheme [ Major Path of AITC and ATC

Isomerization
CHmCH
CHyECH-CHy-No(o§ e ‘:} }:’Hg === CH=CH-OH-§-CEN

syl otkdeeyanate paststio-geeasembired-ring Ayl duorvanan
wysmeion st

Tuable 2. Products Arising from ATTC ot pH 67

product {in mhLy

e fming AT AT DAL DATU ADTC AADTO AA Cns AM DAS BADS total
a 164 1.9 nd nd nd ad €3] nd o 1l nd 12,0

io 5.1 i4 acd el oed ir 03 0.2 i 0.2 jid 0.2

20 31 36 nd il nd if o8 03 i 23 I L8

kit} 1.3 3.1 nd nd ag .1 1.7 07 i HEY tr I

4G a7 27 nd nd nd .2 25 0.3 LE3 04 H 7.2

50 13 24 [ e nd 4.2 25 1.5 i1 03 ir is

60 02 17 el r fis! a2 kS| 1.7 a1 937 3 i3

70 6.1 1.2 nd ir ne a2 2.3 | %4 0.2 92 ir 6.4

80 3i g nd w nd @2 14 24 0.3 0.2 it 52

dir, traces (0.01-004 mmel do®): nd, oot detecta,
Tabie 3. Products Arising from AITC at pH &2
progduct i mhily

time {rony AITC ATC BAU DATU ADTC AADTC AA Cns Al OAS RADS soral
G LA 20 nd nid ¢l nd nd et nd nd il i2.2

1¢] 3.0 2.4 nd ir LG nd 03 et nd nd t 128

20 34 3.1 it 0.3 26 4.1 1.2 tr nd g o 12.7

30 24 3.5 [ 0e 2.8 G2 2.1 0.1 tr i tr 114

40 17 3.3 ;.1 0.7 3.1 a2 29 0 tr ¢ g 12.1

50 0.7 2.6 0.2 4.8 3.1 0.2 18 0.3 ty 6.1 H 1.8

&G 0.2 22 0.1 EX i1 &4 42 4.5 tr 0.1 ir 1.1

7o N1 i.4 0.1 08 3.4 a8 1.5 0.5 H D2 i 11.8

80 0.l 63 2.2 11 3l LR 50 1.1 tr 0.3 01 1.7

air, trazes (0.01~0.04 mmol da®); nd, not detected,
Allylamine {AA)

According to the Hazardous Substance Data Base (HSDB), AA derived from application
of AITC to soils is expected to volatilize into the air where it has a short half-life, or
readily biodegrade (HSDB, NLM). In addition, Table 2 (Pechatek et al, 1937)inilicates
that AA began to degrade after reaching a peak concentration an hour aﬁeﬁrﬁiﬂ?
entered an agueous solution, indicating that AA further decomposes in aqﬁegz;}s . N
solutions. According to the HSDB, AA is expected to volatiize from moist soil surfaces
based upon an estimated Henry's Law constant of 1.82X107 atm-cu m/mole} ‘;ar;é :

L

“Allylamine is expected to volatilize from dry soil surfaces based upon its vapo .
pressure.” Further the HSDB states: "Vapor-phase allylamine will be degraded inthe =~
atmosphere by reaction with photochemically-produced hydroxyl radicals; the half-life for .~ .-
this reaction in air is estimated to be 6.9 hours.” AA has also been shown to be readily
biodegradable in the Japanese MITI test (HSDB), which suggests that AA may
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bicdegrade following application while the application site remaing tarped. Together this
information indicates that AA decompuoses and / or biodegrades in the soil while covered
by the tarp, and any remaining AA will volatilize from the soil to the air where it has a
half-life of 6.9 hours,

Carhon disulfide {CDS)

CDS is a volatile compound that genearally evaporates frem soll and surface water very
rapidly, but when applied to soil that is covered according to label directions, AlITC is
likely to be oxidized by gram-negative soil microbes. According to the Agency for Toxic
Substances & Disease Registry (ATSDR), CDS has a low tendency o be retained by
soils and CDS released to soils will rapidly volatilize to the atmosphers (ATSDR, 1996),
The estimated half-life of CDS in the atmosphere due to oxidation is 12 days. Quoting
from the ATSDR Toxicological Profils for CDS, “since the chemical is rapidly volatilized
{high Henry's law constant) and probably highly mobile in soil (low Koc), it is unlikely that
it remains in the soil long enough to be significantly biodagraded.” That said, the
proposed application methods for AITC on the label! call for covering and or appropriately
sealing the treated soil with tarps or mechanical means described on the proposed
product fabel, which  provides additional time for CDS biodegradation in the soil. The
ATSDR Profile states that biodegradation of CDS by microbes isolated from soll has
been reported. An article published after the Profile was written reporis that CDS is
oxidized by gram negative bacteria at a rate of 3.4 mg CDS/gpenmin at 30°C and pH 7
{Alcaniara, 1999). Inthe study, 12mM CDS degraded completely in 10 8 howrs. This
suggests that the AITC that is degraded to CDS likely further degrades before the tarps
are removed. Direct photolysis does not play a significant role in CDS breakdown in air.
Any CDS that makes it to surface walers is expacted to volatilize with a half-life of abowt
11 minutes according to ATSDR (1996). Ultimately CDS wili either breakdown in the soif
after application to innocuous by-products, or it will volatilize into the air where it has a
half-ife of about 12 days.
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With this response we believe we have fully addressed the question. Let me know if
there are any further questions or comments.

Regards,

s

Amy Plato Roberts
Regulatory Consultant for isagro USA inc.
Diract dial (202) 684-2784, aroberts@tsgusa.com
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APPENDIX L. Excerpt from the HSDB, Allylamine entry:

Environmental Fate & Exposure:

Environmental Fate/Exposure Summary:

Allylamine’s production and use in grganic synthesis, as a pharmaceutical infermediate,
and as a corrosion inhibitor in steel pickling(1,2) may result in its release to the
environment through various waste streams. If released to air, a vapor pressure of 242
mm Hg at 25 deg C indicates allylamine will exist solely as a vapor in the atmosphere.
Vapor-phase allylamine will be degraded in the atmosphere by reaction with
photochemically-produced hydroxy! radicals; the half-life for this reaction in air is
estimated to be 6.9 hours. Vapor-phase allylamine will also be degraded in the
atrosphere by reaction with ozone; the half-life for this reaction in air is estimated to be
23 hours. Based on its UV spectrum, allylamine is not expected to be susceptible to
direct photolysis by sunlight. Aliylamine is miscible in water, therefore, some removal of
atmospheric allylamine may ocour through dissolution into clouds and wet deposition. If
released to soil, allylamine is expected to have very high mobility based upon an
estimated Koc of 24. The pKa of allylamine is 9.70, indicating that this compound will
exist predominantly in cation form in the environment and cations generally adsorb more
strongly to soils containing organic carbon and clay than their neutral counterparts.
Wolatilization from meist soil surfaces is expected {0 occur based upon an estimated
Henry's Law constant of 1.82X10-5 gim-cu m/mole, Allylamine is expected to volatilize
from dry soil surfaces based upon its vapor pressure. Utilizing the Japanese MIT! test,
89% of the theoretical BOD was reached in 4 weeks classifying allylamine as readily
biodegradable which suggests that biodegradation is an important environmental fate
process in s0il and water. Allylamine also biodegraded in other aqueous biodegradation
studies. If released into water, allylamine is not expected to adsorb to suspended solids
and sediment based upon the estimated Koc. Volatilization from water surfaces is
expected to occur based upon this compound's estimated Henry's Law constant.
Estimaied volatilization half-lives for a model river and mwodel lake are 38 hours and 14
days, respectively. An estimated BCF of 3 suggests the potential for bioconcentration in
aquatic organisms is low, Hydrolysis is not expected to be an important environmental
fate process since ti‘ns compauﬂd lacks functmna L groups that hyiém yze undeg ‘ '
fate process in water. Occupatlonai exposure to allylamine may ocour through
inhalation and dermal contact with this compound at workplaces where aﬂylamzrse is
produced or used. No monitoring or use data are available to indicate exposure
potentials to the general population. (SRC)
“*PEER REVIEWED**

47



August 21, 2013
Page6of 14

REFERENCES

48



August 21, 2013
Page 7 of 14

TOBEE-NIE 1095, )
Peblishers, Premiod 22 dhte Newrlands,

"-J‘s

% Bivtochuddupy Laiters 2

G388 Ehireer Soadem

Carbon disulfide oxidation by a micrabial consorthum from a trickling
filter

Sergro Alcamars, fsabel Estrada, Ma. Soledad Visquer & Scrgio Keval)

{wpustment of Chenveal Enghweering, Unidversidod dutbnoma Mepopalitana- Btapalaps, dpda, Postel 35-334,
PR320 Mdgden, DF Mesics

' duthor far corvegpondence [Fav: 4 {33} 5T24-4900; E-mail: seevahifranam uam. nxd

Rrceived slor revisas 13 Fudy 1900 Accepled I3 fulw (509

Kew wordy: sarbon digdliske, hydrogon sultide, sulfur oidizing consortia, thivknallh

Abstract

Hialegical oxidotion mies of C5 witha mixed wicobial celre ohtained from 8 wiskiing ftlter wore opumal with

3mM Ch, o 73070 amd §07 below 25 ¢ ™Y Dearadation rates were 24 mg CSrgpamamin and 128w
_— . . . . P - g N . .

13158 megiytizn. The concentrations of intermadiates (Ha 3. 008 and 573 and the product (3857 ol %z oxtilation

wers mieasurerl. The biclogical oxidanon sems due principally W Uram negative bacteris.

Introduction

High amounts of exhanst air comaminnted wah Ha S
andd U852 are gunersteil m the wadinional process lor
e production of cellophane and rayon, The gases are
wodeced when the dissolved sodinm cellulose van-
thogenate Iviscuse) 1y gresipaated it an actd bath.
Concententions for each es & the air can b as high
a5 3 p w7 Cacosta e al |H9)

{75 has Deen tlawnfiod inthe US oy abarmrdous ay
potlutast in Title i1 of the Clean Alr Act Azendmonts
TANST of 199 Hal s subject v g sleingent control
for ity emwironmoninl elemse due 1o i oxisRY, un-
plensant odar are! commasive properies (Janssan o/ ol
1997)

There are micrebiat species thin use rediucad sulfur
compeamnds s energy sowres for thelr growth, The sul-
foxidzing symeity 13 wrilized i dflerent hrarechne-
logical process for the ehizination of these crynpounds
[rom gas and water streas. These inehade the use of
chotsynithetic, chemoswotrophic and hetesstrophne
beoteria and even nolds. A el chemical biclhigi-
catl system using cherticat preesphiation and microbis!
weidation wes weed by sest of of {1996 Cok & Ma
(I98Z) hewe promosed the Use of the angerobic pho-
wsynthetis bactatiom Chlorebinm Hicadfanm (hat
canwerts the sulitde to gemental sulle. Thichard-

Hus denitrificass [as Been used fo greatly redose HaS
srder anserabic conditions wsing nitrate 1 elecirosy
ascentor and Or under serobic conditians (Ongcharn
of ol 1901 Sublette 1087 Cadendead & Subkire
{1990} sudied other i  show g that they were
abie o grow om HaB but did nol olfer o chesr wde
vigtlage over Thivboeifius denvirificons. Kanagows &
bAtkamt (1989) reported that Thickaciflis Hiapars
i o mixed culiure with herrotrophic bacteria, were
able o purify 3ir contaminaled with f8, darethyl
sulfide (C7%E, metwd mercaplan (OH3SH, and
dirserty] disulfide [{THZIS81

Fry the case of water Teglinent with high sufide
louding, Buisman & of {1980 seported the divec
trasiormation of Ha S o suliur asd selfdte by miere-
bial oxadanion. The mitcrchial popatlstion was s maed
sudture previous!y eariched from wud, This work ted
to the develapient of o gos resteans process through
the use of # scrubber conpled o the water reatment
plant

While the eratare is very extensive for Ha3 biow
trmnslornration:, tess work hes been dev el opod for 28
chmmation. Smak & Kelly (1988 reportad that ondy
ane sirmn of Thiobacillie diiopars, anong eioht difs
farent shicherttl swains studisd, was able 1o we G5
Thie strair formed sarbonyi sulftde (U08) 23 4 mtdr
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Sulfide Conceatration  {mwnol)

Fig [ Enovges sateuaption pies tofikive o sefide congentiarion
o H2 8 and UF o, of 300 andd it 7

medinte. More recendly, ap unidentilicd Phichaciffne
sp. £P1as er o) 1993 1as s found to utilize C8p @
stow grovrth mies. In contest, mised culteres showed
fugler selfide oxidation rates for this conapoinwd (Plas
2t gl 1992 Toms of al (1993} reported 0 pracess
for te TS and Ho® elinivating fow air sirnns
emitted from processing viscoss planty with bigh m-
nroval efficiencios. This systen wag also used 1o eyt
gir emited from a spoope plant that had only high
L8, coucemiration {Acests of oL 1NN, The trocess
coswsists of 2 wodified irickling By restier whore &
suliide exidizing biofilm develops. Elrnination ucours
after (he snifides aro absorbed in e ligaid dad s
tereed to the binfihn (Lobo er af 19991 The hiofin
bas been shown to be very siable and 5 Bave 8 very
canplex stnuctnre consisting of badlariy, yemst. raclds
v Bigher euvaryotic (Hugler er ol 1996}

To lmgrove the perfonsance of tie sulfide oxi-
davon reacions a betler andersinding of the biofilm
activily s repared This shdy tepons the kineies of
1 binlim froes » iekling Bhor deprading high CF%
conceniratie: in air

Matertls and methods
Chrgseriiyass

The subfosidizing comsorlinm was obinied froe 2 pis
fot plant wickiing flter adopied fur the cluinadon of
8 inab viste gas containing 1.3 203 o 08 w7,
The rgaoior had been epemted for more than s year
when biofiin samples were withdoran, The ptf ol the
resctor was controlled at pH 65 = 0.3, The tmesfer
and rescties charsciansics of ds readior bigve been
described ey by Labe of nf. {1999,

Aedi rond cultre eamdivions

Tie consoniun was geewy acrobically ot 30°C W
the culture median wporied by Sublete (1987, The
o nas adjused fo 20, C8: nag genarally used as
sole energy soutes i concem ngions of 10 mg 11
For zhe seslsneo of alternae siffier sources, tha
same 1ediun was used and supplenenied with | mdd
of cach splfir species (825, 3057 8 and $:057)
Closed svsleins psing Minised valves for growtl shisd-
f25 nere amployed. Studiey on the consonibu srere
ssaxdo using growtd inhibilots sestatiy (8 pp ol ')
and chloramghement €125 U mi™) for fungl and
badicria, zespectively, Activity was detenmmed by
TeSpiroelry,

Haspirvanon studies

T wvatume e sctivity of g mised populatisog,
tlee mgthod proposed by Bulswan 7 2 {1980 was
adkigted by using [ee gells, The methed i based cu the
measirement of the dissotved Oy upke wie and 1vas
correcied for codege ashs respinaiion. B s reposted a¢
g OolBocueinDIiR,

Annivses

Gaseons salides were amnslvend by gas clyonimog-
waphy with a Baae phowewie detecton A Teflon
colwism (1 m < 3 e filled with Snger Q was used,
Tl injection vohase vug 400 g1 The coluny onper
afure was 130 °C while the tinjection amd dewaioy ware
maintained at 150°C and 220°C. mspoctively. Sulfate,
thaesnifale and sulfite were analvzed by HIPLU using a
phiotediode army detecior, A Chrompsck lonoSpher A
{200 » 3 pemt codunmy was osed. Poassium vdrogen
phtliaiaw {653 odd, pH 4.0) vays used a8 au cluent at
&8 mladn ! The injecton volyme was 24 pi Sulfar
wire measured by eolorimetry according to Banient &
Skoog (1954) and protein with te Loy method

Resalés and discassion

Rofmive rodiviieions sates of sulffdes ond ylfir
componndy :

Regpivouetnis iests were paorfirmed on saples of the

biofiim formsed 1o e rickling flier o ovalire, e, |
o8 and O5: oxidation rates ot differant covventn- ©

tions as shown in Figuee 1 The samsc foohuigae s
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Hodative oxidatlon rales
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Fie b Relatits oppgen vomsealivn rales of 10 M Ho¥ hOE'
£ wwd 33{}%" %y o 1O BT el Y

aed o gvaluate the miatise rcs for diffont e
duoed sulfur species, (Ha8, €Sy, 8077 5. 5087,
at 1 i, as depicted fu Figure 2,

The higher Ho 8 oxidation mtes obsersed gpuld be
explained by dw et it 1his conponnd is produced
5 an aromiediitle inshe C8; axikition, Fudbhormon,
£125 extdarion has been repanad w0 be prefered over
(8 by rhie snifide oxidizing bacteriz (Sinith & Kelly
1988, Pius e a2, 1997,

Hy sdhsting a saluraton nisdel to the darn aud
psing the stoichionetyy of sulfide oxidation, wax-
it degredation s of 34 mg Clafgaivin
and (3.8 mg HyS s wore aclieved at oph-
aut ph anf lewpemtere conditiony, The segsuion
maies (Kgy for 8 ond HaE were 009 b and
L3 mM, magmotively, The nie values am compan-
ble to those wpaned for thichaciil in mare tulnare:
4.3 mg U8 Ruecnmin, Ks 0613 mbt C5; Swith &
Exlly 1968% 7.3 g U8 un {Plas 22 ol 1943
54 mg CSxfBponeetitiin Ks 2033 wM {8 ddardon
ef ol 19935). Very lon iafibiiion was observegd for
both Ha8 and CS5; o1 e mage studicd. Ples e of
{1993y reporead (ol microbisl fahibition at a 08
conezatraen higher than 2 2,

As way be abserved in Pigue 2, chomemal sul-
Tur oxidogion mée was the lowest as cowpared ©
the otler seblur speeses. From rale esporhsests data
{mtt shown), similar 16 thase in Flgere i, saslosnn
i and K5 values wose B.06 mg 5%/ e 0un and
4.2 o 87 Biniilar msults Beve been fowd wiih pure
stralns Oondan er ol 1995 Low males have Begn at-
tribied fo the 5° solubilin. Thicseifme snd sulfic
were sise oxidiaed by 1he consonis #1 ones sbon five
times slower thon Sz a1 10 mML

B17

Tubly 1, CNz onmpiian and HaS, COS. 87 apd 505
procheciian by the suffonidizing comurtom a1 35 Cund
o T Lt commtrdrndons wese OS> 002w oand
Biemass 20 Y pwenia 175

Time Conswned Oy Has (08 80 Stﬁ‘

iy fwhdy MY (3w el
G [: o ] i
(I G006 0.00] 0004 453
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Lasdation infermedinfes af 5

Semith & Koty (1988) supgosied that C8; was rans-
formed by Yhivbacitfus foparis through the follow
ing wachons:

Carondimuifivle O8y -+ ElO e QUS4 LS
CEB 4 1t e Ll A HaS

Hudrogensulfide  3H8 - Gs v 380 e Hald

Sultar I HILO + Xy — MBSOy

Elrinental saifar produciion [ma: & s only
boen reported with pem siaing Gordan of oF 19953
bist #1 is vers common i Mo 8 wider O goarsiied
sonditions {Janssen e of 1997 To dewrmise e
iernediales fonned in the T8 axidstion, & kimetic
stugly and fhe soifur blancs were perfarmed. As seer
in Table &, HaS. COS, € aund SO were delecied
fiom e firg howr of cultivation. H:8 scounuated
from C5 a5 ¥ was bog consmied. H-S was dee
lested af these Jow concewrations as its upiaks mie
quas glownr Tan i for 08 m indicated by U Ks
vahee, COB was Setettind at veny low concerirations
amd snlfir accummlated. Nisety-five percens of she
il sutfitr was fowd 25 produes afier 9 h The
resl was pogstbly (rgnsfivmed mie hismass awd other
intermediates.

Effect af pif un the oxidation rufe

Optimuuy pH rakge was between § and 7 wideh cos

respouded 1o the pH set o ool the reactiy e -

oxidation mk was more alloeed by alkaline cowd-
tions. At pH .48, the rate nas reduced by dnproxi-

maely P06 whil a pH 6.0 and gH 20 redetions
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Takds 20 Marubist growth s sultide ouadiion activiy B s atlonidizieg coprottis oo cultssy media
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Sisronspants; Sl
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Cirammegaivs

wee azonnd 30% and 43% mespectively. A pH 9.5
and highes, axidation was vesy slow and ahiatic, {(
is karow s shat gronath as 2 [naction of pH depends on
the Thickaziies spesies (Robermson & Kaepen 1991,
Buiswwan ¢ 4. { 138Y) seported a consorthim of sulfur
colozless bactoria dut shown inavinung sotivides al
tho pH range 8U0-85, while Sublene {1987) igpored
4 ol 7.0 for growth at pure ouliee of Thivhackus
duniirifivers.

Fifect of serapernture an thy oxidatinn rase

Oprowne emgeratiee e O8; exidaton was 30°C.
The wxidation wos educed by 83% at XH°C and
by 93% above 4070 Sl oplinoits ompaminres
ranges kave beea reponied in the Jilentaze. Basman
@i o (1989} repored opima owperntiios fur o sid-
foxidizing consortimn in the e 253570 whike
Subletse (1987}, fovadd that Thiohucilhes denitrificans
growih on thiosulvc was optimal 2t 30°C Loba erad
{19491 reported (e igmaratose has an hoponunt of
feet on fhie ceerll process as 1 alTests solubility and
lrassper of the gay. Accostiog 1o Robemeon & Kue-
nen {1991} ther majority nf the well-stodied species of
colorless sulfar bacieda are mesophiles.

Fffevr oo sudfira oor oxsdation rave

It is well decrunaned dit ’30“: the firad oxidigion
product, exers o negative #H on mifide exidmon
probably due to iowic simagth affcets (Qugeharic er o
1991 Hegpiromwtels wssavs showed a eduction inthe
8z oxidation rate ot ingreasing sulfzie conconumiion,
Fify pereent of (e sulfossdizing actvity was lost 25
1 sudfaie comcentmation increased o 23 g 12, Smaller
derangids were Toond at lighes suiliie levels (Fige
wre 33 1o @ eompast bioklter system, Yang & Allen
(1974) reporied tixs 15 mg § (25 507~ ve {dry cam-
post basisy aed Ipwer did not show effect oo Ha S o

ka

sofative oulunbon e
-

s e oo
LA I R ]

2

g 28 40 B B} 190120120 185
Tutale (64}

33

Fig & fffect of sull*s sopsentzalien be O% oxhianon rafi by Huw
waffaschilizing cansertion &) 3070 mnd pil 7

idution. However, they observed sigashean inhibitiog
offect o Gigher seifate contonts. Thess suhors sug-
sest thae a sullhie conten ol 23 ing 3 277 i a crineal
ievel for the nogmbial crvironment. Ongebarit ¢ o
{1981 reponed et & sollie coneeittaiion of 3tk
25 g I inhibiteg suifide oxidation by Thicharilfs
sy ificans.

Hfeer of prenark siftthemirs on the ssclforidizmg
senviry of e spnsartinn

It was demonstesied, (Rugler ef & 1996y that an
heterrge reons tricrabial community g verst and
bucieriy). devalaps eu the sappers ol e (noking
fiker reactor and porfonus the sulfide ovidaton To
evntinte (he relevance of the wipids angd vesst o e
sulfide elimination, ¢ulane madin were amended with
arowth inbibitors for Baciens ar Pengl, Thie msulis s
depicted on Table 2.

Sabovrand medinm plns shlommahenicel sup-
pened good Feei and vepst growtd b linle
oxidizing sothvity was found (0.3 mi 8w A
Thse micmorganinns huve, vovenheloss, o lnpoT-

tan roie in &ha formigtion (Hegler er af 1996) )
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CAREON (BEULFIDE 34
A POTENTIAL FOR HUBMAN EXPOSURE

£33  EXVIRONMENTAL FATE
231 Tvapsport and Partitioning

Releases of carbon disulfide fo the envirownent ay a result of industrial activity are expected 1o by
primarily to the atmosphere. Any carbon disilfide released 10 sinTace waters i eflluent stremuns
axpestert (o partition rapidiy o the atmospliere as a result of the high ratio of vaper pressure (e the
solubility (Fleneys law constant = 181x107 atm » ny'imofy of the componnd, Hydrolysis is nol o
significast remsoval mechanizm since the evaporation haif-Rfe from a saturared sehution is estinated o

la 1 nyivesges {EPA 1978a).

Although ne information was found evaluating the partitioning of carbon disulfide From water onto
sediments, it is nol expecied o be removed signifieantly frnr the ageatie phase through adsorption
The low K, vatue, caloulsied from water sohability datn, ix 34 (EPA 1986h), nudicaes High sail

miobility. bat it probably will be less wobile i soils of high erganic confent.

Although Rey and Grifiin (1983) did a0t conduct adserption stwdics, they classified carbon disulfide as
a raphale solvent exhibiting alow lendency to be rotained by soils. Carbon disulfide released to soils

i spths should rapidiv velatilize to the atmosphers, i a portion of the eempound retiining on soll
surfaces could be available for umsport i gronndwater sinee it dows not have mch alliaity for soil
particies. Farwell ot ul, (1979 ndicated that carbon disulfide volatilizes frowm 2 vartery of soils,

although rates were not provided,

o esperimental daw on biomaguification were found in the availubis Hicrature. Estimated
broconcentration faetor {BCFY values (equest 294310 ywvere calondated o solubilisy mivd Ko, flog
Ko is 2.16) duta, The caleulsted values, 6.8 and 25,8 respectively Tor sehebility and Koo data, indicate

that carbon disullide wili not significely bioacoumnilate M aguatio orpsnisms {EPA 1986Db).
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CAREON DISULRDE 35
% POTENTIAY FOR HUREAN EXPOSLUAT

5.3.2 Transformation and Degradation
3.3.2.1 Air

Carhan disultide reacts with hydraxyl radicals in the troposphere to produce carbony] sulfide (Cox aud
Sheppard 1580). The Hfetiine o carbon disnilide in the troposphere, assianing 2 renction rate consiant
of 43510 an' moleenke” js =73 davs funcerinind; other estimates {assmning di¥ersnt reaction rude
constarts } range from less than | week to more than 10 weeks {Cox and Sheppard 1980, EPA 1978s,
Wine ot al, 1981}

The phots-oxidation prodnets of corbon disaliide in the laboratory were identified a8 carbon monoxide,
carboust sulfide, suffr dioxide. and a polyiner that adhered to the sides of the reaction vessel
{Meicklen et al. 157 1) Although carbon disuifide absorbs light ar wavelongths between 280 and

330 nou, disgociation does not seour nnder environmental eonditions becuese of Tow molar shsorptivine
{Atkinson at al. 1978; Wood and Heicklen 19713 and direct photoiysis of carbon disnlfide in the
atmospliers does not appear to be significant. EPA (1978a) stated that the information available
indicated that carbou disulfide is relativaly persistent in the atmosphere, For the ateosplieric oxidation
of carbon disulfide to sulfir dioxide, car-bony ! sudfide, and carbon monexide, the half-life was

estimated 1o be abost 12 days,

According to Wine ot al. {1981}, electronically excited carbon disulfidse is rapldly prodiuced in the
troposphere from shsorptinu of selar photons. This excited carbon disdfide reacts with sxvgen ona
time scale of 1-2 weeks to visld car-bowy | sulfide. the predomina suiBr-containing componud inthe

roposphers.

The Lifetime of carbon disulfide in the simosphers has heen esthaated fo be 12 days. too short o tinw
to reach the stratosphere. Removal was suggested 1o ocaur by a hydroxyl radical resction, or an

oxvgen atom reaction buf not by dissociation {Khalil and Rasnaissen 19843,

Lo

Based on the estimates of a lifetime in the troposphere for carbon disulfide on the order of wedks agd
the troppsphere to steatasphere tirnover e an the order of vears, very litlle wopespheric carlioit ~ ¢

disultide is expected to be tramsported 1o the strtosphere (EPA 19864}
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CARBGH DISULFIGE w4
4. FOTENTIAL FOR HUMAN SXBOSURE

33.2.2 Water

Carbon disnlfide is stable 1o hydrolysis in the pH region of enviromuental concarm {pH 4+ 10), At

pH 13, carbon disulfide has & hydrolysis half-tife at of abont t hour of 23701 by extrapolation, 2t

pil 2, carbon disnlfide has a half-lite of L1 years (EPA 1978a). I oxyvenated saawater. curbont
dimsifide was fovnd to be stable for over 10 davs (Lovelack 1974). The voletilization half-life ronia
saturated waler solution has been estimuted fo be 11 minmies (EPA 19782 The componnd spparenthy
does not undergs bindegradotion al rades that arc competitive with #s velatiizstion from sorface

WRlLFR,
33.2.3  Sedment oul Ssil

No data were fonnd inthe available litersture on the biodegrzdation ol<arbon disulfide in soil
Howsaver, sinea the chemienl is vapidiy volatifizad (high Hanry's baiw constunt} and probably laghly
mobile in seil {low Kol it is valikely that it remams i the soil fong enough io be signilicuntly

biodegraded.

Microbiat degradation of Targe amounts of curbon disuliide m soil swould not be expectad to be
sigmficant sinee this compound is o soil disinfectant and toxic to bacteria, Hydrolysis ol sarbon
disulfide on wet soil surfaces is also undikely (EPA 1986b). Oxidation of carbon disulfide by s

Thiobacillus species molated from soil has beea observed (Plas ot gl 1993}

34  LEVELS MOKNITORED OR ESTIMATED IN THE EXNVIRONMENT
4.1 Al

Carbon disudfade was delected 8t 41 parts per rilfion {ppt) 1 61 rerad swpnpios and at 63 pptin

&% wrhan/subusbas air samples eollected by Brodzinsky and Singh (1983}, Camoll {1983) sampled 2ir
in the vicinity of San Junan, Pusro Rice, Abany, New York: and Wallops Ielund, Virginia, Carbon
disiifide showed zonsiderable spatial variubility and a correlatiom with clond aetivity. It was obsoi vt |
that the ocean appears {0 be u somce of carbon disuifide. The air at Wallops Island coming i from ;
the oczin had levels of 30 ppl. Air sumples tuken ot Sapele Ifand, Georgin, revealed cosbon ditthfade |

tevels of abont 380 ppt above o saltwater vursl, about 10U ppt above 3 freshwater marsh, and
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Pages 57-72 are a publicly available science review located in
Regulations.gov at:

httg:ééwww.reguIations.gov/index.isp#!documentDetaiI;D:EPA—HQ—

OPP-2013-0658-0005
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BPPD New Product/Non-Registered Al Source Readiness Screen

Date: 10/18/2012

Review Date: 10/18/2012

File Symbol No.: 89285-R

Reviewers: Colin Walsh & Sadaf Shaukat
BPB/MPB: BPB

Comments: Note to Reviewer: The a.i., AITC, has a proposed use pattern of a pre-plant soil
treatment (fumigant).

Pass/Fail: PASS

Hours Worked: 1.0 hour

a. 8570-1: Application for X
Registration

b. 8570-4: CSF X

c. 8570-27: Formulator’s X
Exemption

d. 8570-34: Certification with X

Respect to Data
8570-35: Data Matrix
" confident
Signed and dated
Food-use? (If no, skip to 1e.) X
All inerts cleared for food-use
Active cleared for food-use
All inerts cleared for nonfood- X Only a.i. and impurities
use (skip if food-use)
Conventional or antimicrobial X
actives present?
CSF accurately reflects label
Active(s) + Inert(s) = 100% X
CAS #s for all inerts
Chemical names provided for X
inerts
k. Units in all applicable boxes X

® o0 T|en

iy

=

=

= |~z m
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Proprietary inerts? If so, is
info. on file with the Agency?

Supplier information
adequately listed

Certified limits correct?

If certified limits are outside
recommended range,
explanation provided?

Microbial: culture collection
reference

Microbial: strain designation
for a.i.

Microbial: potency provided
with a.i.

Alternate formulaticns?

Are alternate formulations
actually alternate and not a
duct?

Separate data matrix for
source of Al

See Data Matrix for MP below (section 4}

All product chemistry data
requirements addressed
(guideline by guideline)

All toxicology data
requirements addressed
{guideline by guideline)

All nontarget toxicology data
requirements addressed
{guideline by guideline)

Reflects info. reported on CSF
{e.g.: identity of Al)

may be addressed in elsewhere in submission

Separate data matrix for the
product

VP

All product chemistry/product | X
analysis data requirements
addressed (guideline by

guideline)

All mammalian/human health | X

toxicology/ pathogenicity data
requirements addressed
{guideline by guideline)
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All Tier 1 nontarget organism
toxicology/ pathogenicity data

d. requirements addressed

{guideline by guideline)

Efficacy data (if public health X
e, pests on label)
f. HSRB review required?

: This section is for submitted guadelme studies only See beEow for waivers and rationales.

studies, etc.)

a. Product chemistry: do all X
submitted studies appear to
satisfy the data requirements?

b. Toxicology: do all submitted X The applicénf'ihdicated onthe data
studies appear to satisfy the matrix that the prlmary eye |rritatson
data requirements? study i isin MRID 488241—08 however the

study is not addressed in the MRED The
applicant: addressed this data
requurement inthe’ apphcatlon materta|s
under cover letter dated August 29, 2012
{page 2 of 3).

c. Nontargets: do all the X
submitted studies appear to
satisfy the data requirements?

d. Other (residue data, special X

Note: Thxs section is for waivers oniy Thss does not apply to rat:onale submitted to satisfy the data
requirements.

a.

Are there any requests for
waivers? Please note.

X

See Rationales/Literature (section 7)
below.

For each applicable data
requirement, does the waiver
request have a separate
scientific rationale justifying
why testing is not applicable?

Does each waiver request
seem reasonable and justified?

ata Requirements- Rationales/Literatu
Note: This section is for rationales only. This does not apply to requests submitted to waive the data

scientific literature citations
where applicable?

requirements.

a. Have rationales been X Data waiver rationales have been
submitted in lieu of guideline submitted for the toxicity {excluding
studies? Please note. acute toxicity) and nontarget organisms.

b.. Does each rationale have X
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Are the rationale and scientific
citations organized in
reasonable order to facilitate
timely review and is each
guideline addressed
individually?

Are copies of cited scientific
literature included in the
package?

Does the rationale appear to
be reasonable and scientific?

Restricted Use Pesticide
statement {if applicable)

Product name, brand or
trademark

Ingredient statement correct?
Microbial: strain desighation
Microbial: potency designation

“Keep Out of Reach of
Children” {KOOROC)
Statement

Signal word

First aid statement

Net contents/net weight

=l e

EPA Reg. No. and
Establishment No.

>

Company name and address

>

Precautionary statement:
hazards to human and
domestic animals
Microbial: dusk mask
statement

>

)

Environmental hazards

Physical and chemical hazards
(if app.)

The CSF indicates a flammability of 47°C.
The EP is considered combustible and
must have the appropriate language.

Directions for use

Storage and disposal

>

Warranty statement

Worker protection

21T 033

Batch code

Batch code is required
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PRIA 2 — 21 Day Content Screen Review Worksheet

(EPA/OPP Use Only)
3/23/09

21 Day Screen Start Date: 3 /5’/ a3
Experts In-Processing Signature: 47 Date }"?/:g* SEL Fee Paid: Yes &

Division management contacted on issues  No Yes Date

EPA Reg. Number: 47 2¢5-4 EPA Receipt Date: & /3’ 4 //2_

Itemns for Review Yes | No | N/A*

Application Form (EPA Form 8570-1)(link to form) signed & complete _
including package type ‘%

Confidential Statement of Formula all boxes complieted, form signed, and

dated (EPA Form 8570-4) (Link to form) }(

a) All inerts (link to http://www.epa. gov/opprd001/inerts/), yes ne
including fragrances, approved for the proposed uses (sce
Footnote A) NQ ine

Certification with Respect to Citation of Data (EPA Form 8570-34) (Link to |
form) completed and signed (N/A if 100% repack) - v

Certificate and data mafrix consistent

If applicant is relying on data that are compensable, is the offer yes 4 no

to pay statement included. {(sec Footnote B)

If applicable, is there a letter of Authorization for exclusive use only,

Formulater’s Exemption Statement (EPA Form 8570-27) (Lirk to form) -
4 | comnpleted and signed (N/A if source is unregistered or applicant owns the
technical) >(“

Data Matrix (EPA Form 8570-35) (Link to form} both internal and external
copies (PR 98-5) {Link to PR 98-5) completed and signed (N/A if 100% ?(
repack)

ves | ne
a} Selective Method (Fee category experts use) Y4

b) Cite-All (Fee category experts use) /
2

¢y Applicant owns all data (Fee categer?j experts use)

5 Copies of Label (link to http:/fwww.epa.gov/oppleadl/labeling/lrm/)
& | (Electronic labels on CD are encouraged and guidance is available)( link to
http://www.epa.govipesticides/regulating/registering/submissions/index.htm#iabels

J
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Is the data package consistent with PR Notice 86-5 (link to PRN 86-5)

Notice of Filing (link to

http://www epa.gov/pesticides/regulating/tolerance_petitions.htm) included
with petitions (link to
hitp://www.epa.gov/pesticides/regulating/tolerances.hitm)

¢,

If applicable for conventional applications, reduced risk rationale (link to
hitp://www.epa.goviopprd001/workplan/reducedrisk.himi}

16

Required Data (link to
http:/www.epa.gov/pesticides/regulating/data_reguirements.btm) and/or
data waivers. See Foatnote C,

a) List study (or studies) not included with application
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* N/A. - Not Applicable

Footnotes

A. During the 21 day initial content review, all CSFs will be reviewed to determine
whether all inerts Hsted, inchuding fragrances, are approved for the proposed uses, If an
unapproved inert is identified, the applicant must either 1) resolve the inert issue by, for
example, removing the inert, substituting it with an approved inert, submitting
documentation that EPA approved the inert for the proposed pesticidal uscs, correcting
mistakes on the CSF, ¢tc. or 2) provide the data to support OPP approval of the inert or 3)
withdraw the application. Removing or substituting an inert ingredient will require a new
CSF and may require submission of data. All information. forms. data and
documentation resolving the inert issue must have been received by the Agency or the
application withdrawn within the 21 day period. otherwise, the Agency will reject the

application as described below.

To successfully complete this aspect of the 21 day initial content screen, applicants are
strongly encouraged io verify that ail inert ingredients have been approved for the
application’s uses even if a product is currently registered by consulting the inert Web

3
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site {link to hitp:/www.epa.goviopprd001/inerts/tists.htm!] and if the inert is not
approved, to obtain the necessary inert approval prior to submitting an application
to regisier a pesticide product containing that inert ingredient. Some inert
ingredients are no longer approved for food uses or certain types of uses. The name
and/or CAS number on a CSF must match the name and CAS number on this web site.
Simple typographical errors in the name or CAS number have resuited in processing
delays.

If an inert is not listed on the inert ingredient web site and the applicant believes that the
inert has been approved, the applicant should contact the Inert Ingredient Assessment
Branch (ITAB) at inertshranch @epa.gov and resolve the issue. Copies of the
correspondence with IIAB resolving the issue should accompany the application. All
new inerts except PIP inerts are reviewed by IIAB. The ITAB shouid also be contacted
for any questions on what supporting data needs to be submitted for and the Agency’s
inert review process. Questions on PIP inerts should be directed to the Chief of
Microbial Pesticides Branch [Link to

httpy/fwww.epa.goviopnbppd l/biopesticides/contacts _bppd.htm].

When a brand, trade, or proprietary name of an inert ingredient is listed on a CSF,
additional information such as an alternate name of the inert, CAS number or other
mformation [link to http;//www.epa.gov/opprdQ001i/inerts/tips.pdf] must also be included
to enable the Agency to determine if it has been approved. Each component of an nert
mixture (including a fragrance) must be identified. In some cases, the supplier of the
mixture or fragrance may need to provide this information to the Agency. Prior to the
Agency’s receipt of an application, applicants must arrange with a proprietary mixture or
fragrance supplier to provide the component information to the Agency or promptly upon
EPA’s request. I the inert ingredients in a proprietary blend (including fragrances)
cannot or are not identified or provided within the 21-day content review period, the
Agency will reject the application.

During the 21 day content review, applicants should submit information to the individual
identified by the Agency when the applicant is informed of an unapproved inert.

Upapproved Inerts [dentified on CSKs

All applications excent conveniional new products and PIPs

Once an unapproved inert is identified on a CSF, the Agency will contact the
applicant with the following options:

1. Correct the application by, for instance, correcting the inert’s identity or CAS
number, providing documentation that the nert has been approved, or
removing the unapproved inert from the CSF or replacing it with one that is
approved for the application’s uses; or

b3

Submit the information and data needed for the Agency to approve the
unapproved inert. If this option 1s selected and implemented, the Agency may
request an extension in the PRIA decision review timeframe to accommodate
the inert review/approval process;

4
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3. Withdraw the application (the Agency retains 25% of the full fee for the fee
category estimated); or

If none of these options is selected and implemented by the applicant within the
21 day content review period, the Agency will reject the application and retain
25% of the full fee of the category identified.

- Conventional New Product Anplications

When the Registration Division identifies an unapproved inert on a CSF with an
application for a new product that the applicant has not identified as requiring an
inert approval (R311, R312 or R313), it will contact the applicant with the
following options:

1. Correct the application by, for instance, correcting the inert’s identity or CAS
number, providing documentation that the inert has been approved, or
removing the unapproved inert from the CSF or replacing it with one that is
approved for the application’s uses; or

-2

Submit the information and data needed for the Agency to approve the
unapproved inert, including any required petition to establish or amend a
tolerance or exemption from a tolerance. (This option may change the PRIA
category for the application, which could require a longer decision review
time and a larger fee. If additional fees are due, they must be received by the
Agency within the 21 day content review period.)

3. Withdraw the application (the Agency retains 25% of the full fee for the fee
category estimated); or

If none of the above options is selected and implemented during the 21-day
content-review period, the Agency will reject the application and retain 25% of
the appropriate fee for the new product-inert approval category.

PIP Applications

When the Biopesticide and Pollution Prevention Diviston identifies an
unapproved inert on a PIP CSF and a request to approve the inert does not
accompany the application, it will contact the applicant with the following
options:

1. Correct the application by, for instance, correcting the spelling or name of the
inert to that in 40 CFR 174, or providing documentation that the inert has been
approved; or :

&

Submit the mformation and data needed for the Agency to approve the
unapproved inert. If an inert ingredient tolerance exemption pefition is
required, the petition must be received by the Agency and the B903 fee paid
within the 21 day period. If this option is selected and implemented, the
Agency will discuss harmonizing the timeframe for both actions.

5



3. Withdraw the application (the Agency retains 25% of the full fee for the fee
category estimated); or

If none of the above options is selected and implemented during the 21 day
content review period, the Agency will reject the application and retain 25% of
the fee.

B. A policy on documentation of offers o pay is still being developed, however, for a
me-too or fast track (similar/identical) new product, R300 or A530, an application
without the necessary anthorizations of offers to pay will be placed info either R301 or
AS531. The Agency recommends that aathorizations of offers to pay be submitted with
other PRIA applications to avoid delays in the Agency’s decision.

C. Biopesticide applicants are advised to contact the Agency and discuss study waivers
prior to submitting their application to the Agency. Documentation of such discussions
should be submitted with the study waiver.
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Page 1 of 2

RE: Regarding Application 89285-R (IR9804)
 Amy Roberts

to:

Anthony Ashe

(09/13/2012 02:24 PM

Hide Details

From: Amy Roberts <ARoberts @ TSGUSA.COM>

To: Anthony Ashe/DC/USEPA/US@EPA

Dear Anthony:

Sorry for that discrepancy, but those are the same data volumes and the submitted study is the intended study.
1 can submit an updated fransmittal document if you need it, but it is the same,

Regards,

Amy Flato Roberts

Senior Regulatory Consultant
Technology Sciences Group, Inc,
712 Fifth Street, Suite A

Davis, CA 95618 USA

Phone: {530} 757-1432

Fax (R30) 757-1289

www TSgUsa.com

Sent: Thursday, September 13, 2012 12:08 #M
To: Amy Roberts
Subject: Regarding Application 89285-R (IR9804)

Mz, Roberts,

This message is being sent as a follow up to a voicemail left for you regarding the above-mentioned application.
There is a bit of a discrepancy batween the study title of your third volume (*Analysis...”) and what is listed on the
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B 672

A B672 is described os a new product; non-food use or food use having sstablished folerance or tolerance
exermption; unregistered source of active ingredient; no data compensation issues; all Tier | data reguirements
for product chemisiry, toxicology, non-target organisims, and product performance must be addrassed with
product-specific data or with request for data waiverss supported by scientific rationales.

This PRIA code is inferpreted as an application for registrafion of a microbict or blochemical pesticide product
that is not substantially similar or identical in its uses and/or formulation to products that are currently
registered, These applications require product specific chemistry dato, acute toxicity data and other Tier |
mammalicn and non-farget toxicity data as determnined by the gensral use patterns for the product. When
public hedlth pests are claimed, efficacy (oroduct performance) data for the product must be submitted.

End Use (EP) Data, Manufacturing Use (MP) product or Technical Grade of the Active Ingredient
(TGAI). Thisis for products with an unregistered source of active ingredient(s). These products are
not 100% identicdl (repack)

MP or TGAL
EP Data Data
Submitted/ ;| Submitted/
Guideline Cited Cited

No. Product Chemisiry Data Study Title Yes [No |Yes | No
880.1100 | Product Identity & Composition
Description of stariing materials
880.1200 | production and formutation process.
880.1400 | Discussion on the formation of impurifies
830.1700 | Preliminary anclysis

8301750 | Cerfified limits (158.345)

830,1800 | Enforcement analvtical method
B30.6302 | Color

830.6303 | Physical State

830.6304 | Odor

Stability to normal and elevated
830.6313 | tfemperciures metal and metal ions
830.6315 | FHammahbility

830.6317 | Storage stability

830.6319 | Miscibility

830,6320 | Corrosion Characteristics

830,7000 | pH

830.7050 | UV/ Visible Absorption

830.7100 ¢ Viscosity

830.7200 | Mefing Point

830.7220 | Boiling Point

830.7300 | Density

B30.7650
830.7560 | Partition Coefficient

}(\ it ‘}(‘g; Y \"*‘& . Ve




870.3250 | 90-day dernal - raf >5

8703465 | 90-day inhalation - rait ]

Prenatal Developmental ~rat | |
8703700 | praferably {
Bacterial Reverse Mutation

|
870.5100 | Test |

870.5300 \xt/
870.5375 | in vitro mammalicn cell assay -

Manufacturing Use Product (MP) or Technical Grade Active Ingredient JGAD Non-target Qrganism
Toxicity, The test substance must be the TGA! or MP

Waiver
Non-Target Organism Acute | Data _ Request
Guideline TOXiCﬁY submitted Cited Rationale
No, Study Title Yes No Yes | Mo Yes | No

850.2100 | Avian Acute Oral Toxicity \}/@
850.2200 1 Avian Diefary Toxicity /

850.1075 | Fish Acute Toxicity, Frashwater
Aqudtic Invertebrate Acute i
850.1010 | Toxicity, Freshwater :
Terrestrial Plant Toxicity, 5}

8504100 | Seedling Emeargence
Terrestrial Plant Toxicity, N
850. 4150 | Vegetative Vigor

Efficacy — Whether or not these datfa are submitted depends on the proposed label use (public
health pests). Data are conducted on the end-use product.



S e L...TED STATES ENVIRONMENTAL PROTL .. {ION AGENCY
e WASHINGTON, D.C. 20460
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N PROVE

September 5, 2012
OFFICE OF
PREVENTION, PESTICIDES AND
TOXIC SUBSTANCES

QPP Decision Number: D-469238

EPA File Symbol or Registration Number: 89285-R
Product Name: IR9804

EPA Receipt Date: 31-Aug-2012

EPA Company Number: 89285

Company Name: ISAGRO USA, INC

MELVIN GRABEN

ISAGRQ USA, INC

430 DAVIS DRIVE, SUITE 240
MORRISVILLE, NC 27560-

SUBIJECT: Receipt of Registration Application Subject to Registration Service Fee

Dear Registrant:

The Office of Pesticide Programs has received your application and certification of
payment. If you submitted data with this application, the results of the PRN-2011-3 screen will
be communicated separately. During the administrative screen, the Office of Pesticide Programs
has determined that this Action is subject to a Pesticide Registration Service Fee as defined in
the Pesticide Registration Improvement Act.

The Action has been identified as Action Code: B672

UNREGISTERED SOURCE OF ACTIVE INGREDIENT;NEW PRODUCT Reduced Fee:
Linked to PRIA Application; TIER I DATA REQUIREMENTS FOR PRODUCT CHEMISTRY.
TOXICOLOGY, NON-TARGET ORGANISMS & PRODUCT PERFORMANCE MUST BE
ADDRESSED WITH PRODUCT-SPECIFIC DATA OR REQUESTS FOR DATA WAIVERS
WITH SUPPORTING SCIENCE;NO DATA COMPENSATION ISSUES;NON-FOOD USE
OR FOOD USE HAVING ESTABLISHED TOLERANCE OR TOLERANCE EXEMPTION:

No additional payment is due at this time. If you have any questions, please contact the
Pesticide Registration Service Fee Ombudsman at (703) 308-0152.

Sincerely,
Front End Processing Staff
Information Technology & Resources Management Division
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e

IFee for Servicel 19230374~

This package includes the following for Division
® New Registration “AD
®
© Amendment BPPD
°RD
“Studies?  ©Fee Waiver?
_ Risk Mgr. | 91
Jvolpay 9% Reduction: ____
Receipt No. S-| 923037
EPA File Symbol/Reg. No. 89285-R
Pin-Punch Date: 8/31/2012

B This item is NOT subject to FFS action.

Action Code:

Requested:

Re72

Granted:

RL72

Amount Due: $

Inert Cleared for Intended Use

Reviewer: &4/ ..

Remarks:

Parent/Child Decisions:
P(Cmar . ?6285/" e

A
gtconapmyl 75285 F

Uncleared Inert in Product

Date: j/ﬂ//;
/7
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Frint Letter

Feder More Information :

Tracking

Q- Ag-201 2 %1 -Aig-201 2

04-Sep-2012 |

View/Edit

osoigted wih e-Submission peokagie 3855, Applostion for registration.

88



Pay.gov - Online Payment

Online Payment
Step 3: Confirm Payment

Thank you.
Your transaction has been successfully completed.

Fay.gov Tracking Information
Application Name: PRIA Service Fees
Pay.gov Tracking 1D: 257QC41M
Agency Tracking ID: 74350727223
Transaction Date and Time: 08/27/2012 23:40 EDT

Payment Surmnmary
Address Information

Account ' N
Hotder Name: " Plato Roberts

Bilting 1150 18th Street

T Accountinformation
| American
Card Type: Express

Card Number: »*** =442 368

Address: NW, Suite 1000 Decision
Technology Humber:
Billing Sciences Group Registration
Address 2: Inc. %‘Numberf 89285-R
City: Washington Company Name: [sagro USA
State / Compan
Province: pc ﬁun?bgg 89285
Zip / Postal Action Code: B672
Code: 20036 I
Country: USA

hitps://www.pay.gov/paygov/payments/authorize PlasticCardPayment.htm!

Page  of |

Payment information
. Payment Amount: $8,269.00

- Transaction Date 08/27/2012
and Time: 2340 EDT

8;‘2?;‘%%2



Fiease read inslructions gn reverse side before completing form. Form Approsven, OMB No. 2070-0080. Approval expires 05-31-88

. . QPP Identifier Number
Linited States [<l Registration
Environmental Protection Agency [_laAmendment
Washingion, 0O 20480 E[ Other
Application for Pesticide — Section |
1. CompanyfProduci Number 2. BEFA Product Manager 3. Praposed Classification
89285-R Linda Hollis
1Y% .
4. CompanyiProduct (Name) Ty None || Restricted
|R8804 91/Biochemical/BPPD
5. Name And Address Of Applicand (fnofude ZIF Cods) §. Expedited Review. In accordance with FIFRA Section 3{¢)(3)
Isagro USA, Inc (b3}, rny product is simiar or identical in composition and labeling
s RPN to:
430 Davis Drive, Suite 240
. £EPA Reg. No.
Morrisville, NC 27560
El Check # this is a new address Product Name
Section |l
E:] Amendment — Explain befow. E:} Final Prinded tabels in response to

Agency letier dated
“Me Toa" Application,

D Other — Explain Below,

[:] Resubmission in response to Agency letter daied
(7] Notification — Explain befow.

Explanation: Use addifional page(s) if necessary. {For section 1 and Section I1)
PRIA Category B872 — New product, unregistered source. Refer to cover letter dated August 29, 2012 for details.

Pre-payment of PRIA fee: www.pay.gov Tracking 1D: 257QC41M; Agency Tracking ID: 74350727223 Transaction
Date and Time: Aug 27, 2012 23:40 EDT PM

Section il

1. Material This Product Wil Be Packaged I

Chilkd Resigtant Packeging } Unit Packaging Water Soluble Packaging 2. Type of Container
Yeg* 117 ves [ ves % hietal
BJ no No No Plastic
* Certification must | If “Yes” Ho. per i ves" No. per g Glass
be submitted Unit Packaging wgt.  Gonfainer | Unit Packaging wgl.  Container Paper
[l other (Specityy
3. Location of Net Contends Information 4, Size(8) Retail Condainer 5. tion of Label Directions
. O Labet
& Label D Container 40-188 gaiéons On Labeling accomparying product
. Manner in Which Label is Affixed 10 Produet Lithographed
Pager glued I:“] Ctner
Stenciled
Section IV
1, Condact Point (Compiete fems direclly befow for ifentification of individual to be confacted, if necessary, o process this appfication.}
Name Tifle Telephone No. {inciude Area Code}
Mel Grahen /! mgrabsn@disagro-usa.com Ragulatory Manager {919)321-5203
Certification 6. Date Application
I sertify that the statements | have made on this form and all attachments thereto are true, accurate and complate. Received
1 acknowledge that any knowingly false or misleading statement may be punishable by fine or imprsonment or {Stamped)
hoth under applicable law.
2, Signature 3. Title : o N T
1 ;' 2 Regulatory Gonsultant/aroberts@tsgusa.com |
4. Typed Namg &, Date
Amy Plato Roberts August 29, 2012

EPA Fonm 88701 {Rev. 8-04) Previcus editions are ohsolete
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Technolegy Sciences Group inc.

712 Fifth 8., Suite A

Davis, CA 855618

Directin CA: (530) 757-1432
Direct in DC; {202) 828-8884
Fax: {530} 7571280

E-Mail: aroberis@isgusa.com

Amy Plato Roberts
Senior Reguiatory Consultant

Linda Hollis, Chief, Biochemical Pesticides Branch August 29, 2012

Biopesticides and Pollution Frevention Division (7511F)
Office of Pesticide Programs, EPA

One Potomac Yard

2777 South Crystial Drive

Arlington, VA 22202

RE: 1R9804 (EPA File Symbol 89285-R)
B672 Appiication for new product, unregistered source

Dear Ms. Hollis:

Enclosed with this letter you will find the following in support of a new technical grade
active ingredient product, with an unregistered source:

1) Application form;

2} Copy of PRIA fee prepayment;

3 Copy of letter of meeling minutes from May 24, 2011 and Agency letter of
concurrence dated July 8, 2011;

4) Confidential Statement of Formula;

5) Certification with Respect to Citation of Data form;

£) Data Matrix, including a publicly releasable "blacked-out” version;

7) Copy of Product Safety Labs letter regarding inability to conduct an eye irritation
study;

8) Five (5) copies of the product label;

) Data Volumes 1 through 9 — refer to the Transmitial Document for a complete

listing of data volume titles and corresponding OCSPP Guideline Numbers.
Please note the following with regards to this application:

Identity of the Product

IR9804, containing the biochemical active ingredient allyt isothiocyanate (AlITC), s 2
Technical Grade Active Ingredient (TGAJ) that is intended for further formulation into
EPA-registered end-use products that will be regulated by BPPD. Intended usc:in -

formulated end-use products is as a pre-plant soil treatment for the control of soil borne

fungi, nemaiodes, weeds and insects. End-use products will be soil-applied only, s a .

Washinzton, D.C Codifueniz Czpada
1158 18™ St NW, Suite 1600 F17 Fifth 5t Sufe A 275 Siaver 51, Sul.z 900
Washington, D.C. 20035 Uavis, CA 95616 Oitawa, Drtario KIP SHY

Phore: (202) 223-4382 Phore: {530} 7571245 Phome: (6137 2476285
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August 29, 2012
Page 2 of 3

pre-plant shank injection, broadcast/flat fume appilication, or raised bed application either
shank injected into the row or injected through the drip irrigation system to field or
greenhouse soils. All applications will be prior to planting crops, so this is a non-food
use pesticide product.

Product Chemistry Data

A complete set of product chemistry data for a TGAVMUP is submitted with this
application — refer to Volume 2 of this submission. In addition, data on analysis of
samples (five batches) is inciuded in a separate data volume - refer to Volume 3 of this
submission.

Human Heaith Toxicity Data

Product specific data on acute toxicity was generated as follows:

Guideline No.  Study Result
870.1100 Acute Oral Toxicity LDsp 425.4 mg/kg (Tox Cat li)
870.1200 Acute Dermal Toxicity LDsp>200 mg/kg (Tox Cat Il
870.1300 Acute Inhalation Toxicity LCsp>0.21 mg/L (Tox Cat iI)
870.2500 Primary Dermal Irritation Corrosive to skin {Tox Cat 1)
870.2600 Dermai Skin Sensitization Sensitizer

Based on the results of the Primary Dermal frritation study, the test facility determined it
was not necessary to conduct a Primary Eye Irritation study, as the results would be
corrosive (Tox Cat 1) as well. See attached lefter from Product Safety Labs.

Rationales for relying on available data have been made for other Tier 1 biochemical
TGAIl data requirements. Rationales are based on information in pubiished literature
that provides end-points for AITC for subchronic toxicity, prenatal developmental toxicity
and mutagenicity. Refer to Volume 9 of this submission.

Ecotoxicity Data

Rationales for no further testing have been submitted for all ecotoxicity data
requirements — refer to Volume 9 of this submission. Rationales are based on
information in published literature that provides end-points for AITC for certain nontarget
species and a discussion on the anticipated fack of exposure from the methods of
application and the degradation of the active ingredient post-application. <
E-Dossier Submission Pilot

With the assistance of ITRMD {Bob Schultz) this label amendment and related tolerance

exemption petition are being submitted electronically through the e-Dossier Submission '
Pilot. If you have any difficulty with the electronic submission of the information, piease -

do not hesitate to let me know.
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August 29, 2012
Page 3 of 3

With this application we believe all biochemical pesticide Tier 1 data requirements for
new product have been fulfilled. et me know if there are any quastions or comments.

Regards,

Al

Amy Plato Roberts
Regulatory Consultant for Isagro USA Inc.
Direct dial (530) 757-1432; arobers@isgusa.com
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MRID Root Number 488241-00

VOLUME 1 OF 9 OF SUBMISSION

TRANSMITTAL DOCUMENT

NAME AND ADDRESS OF SUBMITTER:

Isagro USA, Inc.
430 Davis Drive, Suite 240

Morrisville, NC 27560

REGULATORY ACTION:

PRIA B672 Application for Registration of IR9804 (EPA File Symbol 89285-R)

TRANSMITTAL DATE:

August 29, 2012

LIST OF SUBMITTED STUDIES:

MRID VOLUME OCSPP
NUMBER NUMBER EPA STUDY TITLE GUIDELINE NUMBER
488241-00 10f9 (Transmittal Document) s
488241-01 20f9 Product Chemistry for IR9804 880.1100-1400

830.1700-1800

830.6302-7300
488241-02 30f9 Five Batch Analysis for IRG804 880.1700-1800
488241-03 40f 9 IRS804 Acute Oral Toxicity Up and Down Procedure 870.1100

in Rats

488241-04 50f9 IR9804 Acute Dermal Toxicity Study in Rats 870.1200
488241-05 6of9 IR9804 Acute Inhalation Toxicity in Rats 870.1300
488241-06 7 of9 IR9804 Primary Skin Irritation Study in Rabhits 870.2500
488241-07 8of9 IR9804 Local Lymph Node Assay (LLNA) in Mice 870.2600
488241-08 9of9 Response {o Tier 1 Biochemical Data Requirements  see tille page

for IR9804

COMPANY NAME:

Isagro USA, Inc.

Page 1 of 2
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COMPANY OFFICIAL.;

COMPANY CONTACT:

s

Amy Plato Roberts, Regulatory Agent

Amy Plato Roberts

Technology Sciences Group Inc.

712 Fifth Street, Suite A, Davis, CA 95616

Tel. (530) 757-1432; email: aroberts@tsgusa.com

Page 2 of 2
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Fotrn Anproved OME Nos. 2070-0080; 2070-0107,2070-0722; 2070-0184
- e he

Ly ""ﬂ UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
@* 1200 Pennsylvania Avenue, NW.
WASHINGTON, D.C, 20460

Paperwork Redustion Act Notice: The gmblic reporting burden for this collection of informalion & estimated 1o averase 1,25 hours per response for registration
and 0.28 hours per respohse for reregisiration ant special review activiies, induding Eme for reading the Instructions 2nd completing the necessary forms. Send
comnents regarding burden astimale or any other aspedt of Bus collection of informalion, including suggestions for reducing the hweden to: Gireclor, Coffection
Skategies Division (2137T), LS. Environmental Protection Agency, 1200 Pennsylvania Avenue, MW, Washington, 30 20480, [o not send the completed form

to ihis address,

Certification with Respect to Citation of Data

Applicant' s/Registrant's Name, Address, and Telephons Number EPA Registration Number/File Symbo}
Jsapro USA, inc.

430 Davis Drive, Suite 241 82985.R

Morrisville, NC 27560

Aztive Ingredient(s) andfor represeniative test composndfs) [ts

Allylisothiocyanate August 29,2012

General Use Patlemn(s} fist afl thase daimed R this product ssing 4G CFR Part 158} Proshsct Name

Manufacturing Use 1RJE04

NOTE: if your product is & 100% repackaging of anather purchased EPA-registered product labeled for all e same uses on your label, you do not need o
subrrdl this form,  You must submil the Formaudator's Exemption Statement {EPA Form 8570-27),

| am respanding 16 & Dala-Callin Nodice, and have included wilh this form a Iis! of companiss sent offers of compensalion fihe Data Malrix form
]:I shouid be used for this purnose),

BECTION I: METHOD OF DATA BUPPORT (Chack one method only)

! am using the cite-al method of suppor, and have included with this form i am using the selective method of support (or cite-all option
I:[ a list of companies sent offers of compensation (the Data Mairix form }E under the seleotive method). and have Included with this form a
shipuld be used for this purpose). completed list of data requirements (the Data Matrix form rmust

be used).

SECTION li: GENERAL OFFER TO PAY

[Required if using the cite-all method or when using the chie-ali oplion under tha salective methad 1o satisfy one o ore dala requirements)

l:] | hereby offer and agres to pay camaansation, to other persons, with regard to the approvel of tnis soplication, to the extent required by FIFRA,

SECTION lil: CERTIFICATION

{ cortify that Buis application for reslstration, s fom for reregistration, or this Dala-Calln respiings is supporied by =¥ deta submBted or cited n the
appdfication for mgisiration, the form for reregistralion, o the Data-Call-in responss. in addition, if the cite-alf aption or cite-all ogdion under the selective method i
indicaied in Section |, this application s supported by ail dala in the Agencys files that {1) concem the propartias or effects of this product or an identical or
substantially sirrilar product, of one of mure of the ingredionts in this product; and {2) Is a type of Jdata that wosid be required o be submitied under the data
requirements in effect on the date of apgtoval of this application if the appication sought he inifal regisiration of a product of idestics! or similar composition and
USRS,

1 cerify that for each exclusivie use Study cited in suppaort of this registrafion or reregistration, that | am ihe origingl data submitier or that | have obiained
the wiitten permission of the origingl data submilter to cite that study,

i cerlify that for each study cited in support of this regisiration or reregistration that is not an exoiusive use study, either: (&) | am the original data
submitter; {b) | have obtained the permission of the original data submitter to use the study in support of this application; (¢} alt periods of eligibitity for compensation
have expirgd for the study; {d) the study is in the public likerature; of (e] | have notified in writing the company that submitled the study and have offered &) 1o pay
compensation to the extent required by sections 3(cY(1){F} and/or 3(¢)(2)B) of FIFRA; and (it} to commende negotiations to determine the  amouni and terms of
ecnpenaation, if any, to be paid for the use of the study.

f cerlify that in 2% instances where s offer of compensation is required, copies of dll offers 10 pay compensafion and evidence of thelr delivery in
aocordance with sections 3{c){1){F} and/or J{c)2KB) of FIFRA are availabie and will be submitied o the Agency upon request. Showld 1 fadl io produce such
ayvidence to the Agency upon requesi, | understand thal the Agency may initiate aclion to deny, cancel or suspand the registration of my product In conformily with
FIFRA

1 certify that the siatements | have made on ihis form and all attachments o are true, sscurate, and camplate. | acknowiadge that any
Knowingly false or misleading statemont miay be punishable by Hne or mprisonment or both under applicable law.

Signature Date Typed or Printed Name and Tille
Angust 29, Ay Flato Roberts, Regulatory
2012 Consultant

EPA Form 8570-34 {12-2603] Elecironic and Paper wersions available. Submit only Paper version =




UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

401 M Street, S.W. WASHINGTON, D.C. 20460

Form Approved OMB No, 2070-0060

send the form to this address.

Paperwork Reduction Act Notice: The Public reporting burden for this ¢ollection of information is estimated to average 0.25 hours per response for registration activities and 0.25 hours per response for
reregistration and special review activities, including time for reading the instructions and completing the necessary forms. Send comments regarding the burden or any other aspect of this collection of
information, including suggestions for reducing the burden to: Director, OPP Information Management Division (2137)U.S, Environmental Protection Agency, 401 M Street, S.W., Washington, DC 20460, Do not

Amy Plato Roberts, Regulatory Agent

August 29, 2012

DATA MATRIX
Date August 29, 2012 EPA Reg. No./File Symbol pPage 1of4
85285-R

Applicant's/Registrant Name and Address Product

Isagro USA, Inc.

430 Davis Drive, Suite 240 IR9804

Morrisvilie, NC 27560
Ingredient Allyl isothiocyanate
Guideline Reference Number Guideline Study Name MRID Number Submitter Status Note
OCSPP 880.1100 Product Identily and Composition 488241-01 isagro USA, Inc. OWN
QCSPP 880.1200 Description of Starting Materials, Production and 488241-01 Isagro USA, inc. OWN

Formulation Processes
OCSPP 880.1400 Discussion of the Formation of Impurities 488241-01 isagro USA, inc. OWN
QCSPP 830.1700 Preliminary Analysis 488241-02 isagro USA, Inc. OWN
OCSPP 830.1750 Cerlified Limits 488241-01 isagro USA, inc. OWN
QCSPP 830.1800 Enforcement Analytical Method 488241-01 Isagro USA, Inc. own |
488241-02
OCSPP 830.6302 Color 488241-01 Isagro USA, inc. OWN
OCSPP 830.6303 Physical State 488241-01 Isagro USA, inc. OWN
OCSPP 830.6304 Odor 488241-01 Isagro USA, Inc. OWN
OCSPP 8306213 Stability at Normal and Elevated Temperatures, Metals 488241-01 isagro USA, inc. OWN
and Metal lons

OCSPP 830.6315 Flammability 488241-01 isagro USA, inc. OWN
Signature Name and Title Date

EPA Form 8570-35 (9-97) Electronic and Paper versions available. Submit only Paper version

Agency Internal Use Copy

97




UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

401 M Street, S,W. WASHINGTON, D.C. 20460

Form Approved OMB No, 2070-0060

send the form to this address.

Paperwork Reduction Act Notice: The Public reporting burden for this collection of information is estimated to average 0.25 hours per response for registration activities and .25 hours per response for
reregistration and special review activities, including time for reading the instructions and completing the necessary forms. Send comments regarding the burden or any other aspect of this coliection of
information, including suggestions for reducing the burden to: Director, OPP Information Management Division (2137)U.S. Environmental Protection Agency, 401 M Street, S.W., Washington, DC 20460. Do not

Amy Plato Roberts, Regulatory Agent

DATA MATRIX
Date August 29, 2012 EPA Reg. No./File Symbol Page 20f4
89285-R

Appticant's/Registrant Name and Address Product

isagro USA, Inc.

430 Davis Drive, Suite 240 IR9804

Morrisville, NC 27560
ingredient Allyl isothiocyanate
Guideline Reference Number Guideline Study Name MRID Number Submitter Status Note
OCSPP 830.6317 Storage Stability 488241-01 {sagro USA, Inc. OWN
OCSPP 830.6319 Miscibility 488241-01 {sagro USA, Inc. OWN
QCSPP 830.6320 Corrosion Characteristics 488241-01 Isagro USA, Inc. OWN
OCSPP 830.7000 PH 488241-01 Isagro USA, Inc. OWN
OCSPP 830.7050 UVivisible Light Absorption 488241-01 Isagro USA, Inc. OWN
OCSPP 830.7100 Viscosity 48824101 Isagro USA, Inc. OWN
QCSPP 830.7200 Melting Point f Melting Range 488241.01 Isagro USA, Inc. OWN
OCSPP 830.7220 Boiling Point / Boiling Range 488241-01 Isagro USA, Inc. OWN
QOCSPP 830.7308 Bulk Density 488241-01 {sagro USA, Inc. OWN
OCSPP 830.7520 Particle Size, Fiber Length and Diameter Distribution 488241-01 sagro USA, Inc. OWN
OCSPP 830.75850, 7560, 7574¢ Partition Coefficient (n-Octanol/Water) 488241-01 Isagro USA, Inc. OWN
OCSPP §30.7840 Water Solubility 488241-01 Isagro USA, Inc. OWN
OCSPP 830.7950 Vapor Pressure 488241-01 Isagro USA, Inc. OWN
Signattre Name and Title Date

August 29, 2012

EPA Form 8570-35 (9—97rﬁectronic and Paper versions avaifable. Submit only Paper version

Agency Internal Use Copy
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EPA Farm 8570-35 (9-97) Electronic and Paper versions available. Submit only Paper version

Agency Internal Use Copy

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

401 M Street, 5.W, WASHINGTON, D.C. 20460

Form Approved OMB No, 2070-0060

send the form to this address.

Paperwork Reduction Act Notice: The Public reporting burden for this collection of information is estimated to average 0.25 hours per response for registration activities and 0.25 hours per response for
reregistration and special review activities, including time for reading the instructions and completing the necessary forms. Send comments regarding the burden or any other aspect of this collection of
infarmation, inciuding suggestions for reducing the burden to: Director, OPP Information Management Division (2137)}U.5. Environmental Protection Agency, 401 M Sireet, S.W., Washington, DC 20460. Do not

DATA MATRIX
Date August 29, 2012 EPA Reg. No.iFile Symbol Page 3 of4
89285-R

Applicant's/Registrant Name and Address Product

Isagro USA, inc.

430 Davis Drive, Suite 240 IR9804

Morrisville, NC 27560
Ingredient Allyl isothiocyanate
Guideline Reference Number Guideline Study Name MRID Number Submitter Status Note
QOCSPP 870.1100 Acute Oral Toxicity 488241-03 Isagro USA, Inc. OWN
OCSPP 870.1200 Acute Dermal Toxicity 488241-04 Isagro USA, Inc. OWN
OCSPP 87(.1300 Acute Inhalation Toxicity 488241-05 isagro USA, Inc, OWN
OCSPP 870.2400 Primary Eye Irritation 488241-08 isagro USA, Inc, OWN
QCSPP 870.2500 Primary Dermat Irritation A488241-06 tsagro USA, Inc. OWN
OCSPP 870.2600 Dermal Sensitization 488241-07 Isagro USA, Inc. OWN
QCSPP 870.3100 90-Day Oral 488241-08 Isagro USA, Inc. OWN
OGSPP 870.3250 90-Day Dermal 488241-08 Isagro USA, Inc. OWN
OCSPP 870.3465 90-Day Inhalation 488241-08 Isagro USA, Inc. OWN
OCSPP 870.3700 Prenatal Developmental 488241-08 Isagro USA, Inc. OWN
OCSPP 870.5100 Bacterial Reverse Mutation Test 488241-08 Isagro USA, Inc. OWN
QOCSPP 870.5300, 5375 In vitro Mammalian Cell Assay 488241-08 Isagro USA, Inc. OWN
Signature Name and Title Date

Amy Plato Roberts, Regulatory Agent | August 29, 2012

EPA Form 8570-35 (9-97) Electronic and Paper versions available. Submit only Paper version

Agency Internal Use Copy
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EPA Form 8570-35 (9-97) Electronic and Paper versions available. Submit only Paper version Agency Internal Use Copy
Form Approved OMRB No, 2070-0060

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
401 M Streetf, S.W. WASHINGTON, D.C. 20460
Paperwork Reduction Act Notice: The Public reporting burden for this collection of information is estimated to average 0.25 hours per response for registration activities and 0.25 hours per response for
reregistration and special review activities, inciuding time for reading the instructions and completing the necessary forms. Send comments regarding the burden or any other aspect of this collection of

information, including suggestions for reducing the burden to; Director, OPP Information Management Division (2137)U.S. Environmental Protection Agency, 401 M Street, S.W., Washington, DC 20460. Do not
send the form to this address.

DATA MATRIX
Date August 29, 2012 EPA Reg. No./File Symbol Page 4 of4
89285-R
Applicant’s/Registrant Name and Address Product
Isagro USA, Inc.
430 Davis Drive, Suite 240 iR9804
Morrisville, NC 27580 -
Ingredient Allyl isothiocyanate
Guideline Reference Number Guideline Study Name MRID Number Submitter Status Note
OCSPP 850.2100 Avian Acute Oral Toxicity 488241-08 Isagra USA, Inc. OWN
OCSPP 850.2200 Avian Dietary Toxicity 488241-08 Isagro USA, Inc. OWN
OCSPP 8501075 Fish Acule Toxiclty 488241-08 Isagro USA, Inc. OWN
OCSPP 850.1010 Aquatic Invertebrate Acute mcity 488241-08 Isagro USA, Inc. OWN
OCSPP 850.4100 Terrestrial Plant Toxicily, Seedling Emergence 488241-08 Isagro USA, Inc. OWN
OCSPP 850.4150 Terrestrial Plant Toxicity, Vegetative Vigor 488241-08 Isagro USA, Inc. OWN
OCSPP 880.4350 Nontarget Insect Testing 488241-08 Isagro USA, Inc. OWN
Signature Name and Title Date Py
Amy Plato Roberts, Regulatory Agent {1 August 29, 2012
EPA Form 8570-35 (ﬁ?} Electronic and Paper versions available. Submit only Paper version Agency Internal Use Copy
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
401 M Street, S.W. WASHINGTON, D.C. 20460

Form Approved OMB No, 2070-0060

send the form to this address.

Paperwork Reduction Act Notice: The Public reporting hurden for this collection of information is estimated to average 0.25 hours per response for registration activities and 0.25 hours per response for
reregistration and special review activities, including time for reading the instructions and completing the necessary forms, Send comments regarding the burden or any other aspect of this coltection of
information, including suggestions for reducing the burden to: Director, OPP Information Management Division (2137)U.5. Environmental Protection Agency, 401 M Street, S.W., Washington, DC 20460. Do not

Signature o B Name and Title

Amy Plato Roberts, Regulatory Agent

DATA MATRIX
Date August 29 2012 EPA Reg. No./File Symbol Page 10f4
89285-R
Applicant's/Registrant Name and Address Product
Isagro USA, Inc.
430 Davis Drive, Suite 240 IR9804
Morrisville, NC 27560
Ingredient Allyl isothiocyanate
Guideline Reference Number Guideline Study Name MRID Number Submitter Status Note
Isagro USA, Inc. CWN
Isagro USA, Inc. OWN
Isagro USA, [nc. OWN
Isagro USA, Inc. OWN
Isagro USA, Inc. OWN
Isagro USA, Inc. OWN
Isagro USA, Inc. OWN
Isagro USA, Inc. OWN
Isagro USA, Inc. CWN
Isagro USA, Inc. OWN
Isagro USA, Inc. OWN
Date

August 29, 2012

EPA Form 8570-35 (8-97) Electronic and Paper versions avaitable. Submit only Pap_er version

Agency Intemal Use Copy
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Form Approved OMB No, 2070-0060
UNITED STATES ENVIRCNMENTAL PROTECTION AGENCY
401 M Street, S.W. WASHINGTON, D.C. 20460
Paperwork Reduction Act Notice: The Public reporting burden for this coliection of information is estimated to average 0.25 hours per response for registration activities and 0.25 hours per response for
reregistration and special review activities, including time for reading the instructions and completing the necessary forms. Send comments regarding the burden or any other aspect of this collection of

information, including suggestions for reducing the burden to: Directer, PP Information Management Division (2137)U.S. Environmental Protection Agency, 401 M Street, SW., Washington, DC 20460. Do not
send the form to this address.

DATA MATRIX
Date August 29,2012 EPA Reg. No.[File Symbol Page 20f4
89285-R

Applicant's/Registrant Name and Address Product

Isagro USA, Inc.

430 Davis Drive, Suite 240 IR9804

Morrisville, NC 27560
Ingredient Allyl isothiocyanate
Guldeline Reference Number Guideline Study Name MRID Number Submitter Status Note

Isagro USA, Inc. OWN

isagro USA, Inc. OWN

tsagro USA, Inc. OWN

Isagro USA, Inc. OWN

tsagro USA, Inc. OWN

Isagro USA, Inc. OWN

Isagro USA, Inc. OWN

Isagro USA, Inc. OWN

Isagro USA, Inc. OWN

Isagro USA, Inc. CWN

isagro USA, Inc. OWN

Isagro USA, Inc. OWN

Isagro USA, Inc. OWN

Signature Name and Title Date
Amy Plato Raberts, Regulatory Agent | August 28, 2012

EPA Form 8570-35 (9-97) Electronic and Paper versions available. Submit only Paper version Agency Internal Use Copy
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EPA Form 8570-35 (9-97) Electronic and Paper versions available. Submit only Paper version

Agency Internal Use Copy

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
401 M Street, S.W. WASHINGTON, D.C. 20460

Form Approved OMB No, 2070-0060

send the form to this address.

Paperwork Reduction Act Notice: The Public reporting burden for this collection of information is estimated to average 0.25 hours per response for registration activities and 0.25 hours per response for
reregistration and special review activities, including time for reading the instructions and completing the necessary forms. Send comments regarding the burden or any other aspect of this collection of
information, including suggestions for reducing the burden to: Director, OPP Information Management Division (2137)U.5. Environmental Protection Agency, 401 M Street, $.W., Washington, DC 20460. Do not

DATA MATRIX
Date August 29,2012 EPA Reg. No./File Symbot Page 3o0f4
89285-R
Applicant’s/Registrant Name and Address Product
fsagro USA, Inc.
430 Davis Drive, Suite 240 IR9804
Moarrisville, NC 27560
tngredient Allyl isothiocyanate
Guidefine Reference Number Guidetine Study Name MRID Number Submitter Status Note
{sagro USA, Inc. OWN
{sagro USA, Inc. OWN
Isagro USA, Inc. OWN
{sagro USA, Inc. OWN
{sagro USA, Inc, OWN
Isagro USA, inc. OWN
Isagro USA, Inc. OWN
Isagro USA, Inc. OWN
{sagro USA, Inc. OWN
{sagro USA, inc. OWN
isagro USA, inc. OWN
Isagro USA, Inc. OWN
Signature Name and Title Date

Amy Plato Roberts, Regulatory Agent

August 29, 2012

EPA Form 8570-35 (9-97) Electronic and Paper versions avaitable. Submit onfy Paper version

Agency [nternat Use Copy

103




EPA Form 8570-35 (9-97) Electronic and Paper versions available. Submit only Paper version Agency Internal Use Copy

Form Approved OMB No, 2070-0060
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
401 M Street, S.W. WASHINGTON, D.C. 20460
Paperwork Reduction Act Notice: The Public reporting burden for this collection of information is estimated to average 0.25 hours per response for registration activities and 0.25 hours per response for
reregistration and special review activities, ncluding time for reading the instructions and compieting the necessary forms. Send comments regarding the burden or any other aspect of this collection of
information, including suggestions for reducing the burden to: Director, OPP Information Management Division (2137)U.8. Environmental Protection Agency, 401 M Street, 5.W., Washington, DC 20460. Do not
send the form to this address.
DATA MATRIX
Date August 29,2012 EPA Reg. No.fFile Symhoi Page 40f4
89285-R
Applicant’s/Registrant Name and Address Product
{sagro USA, Inc.
430 Davis Drive, Suite 240 IR9804
Morrisville, NC 27560
Ingredient Allyl isothiocyanate
Guideline Reference Number Guideline Study Name MRID Number Submitter Status Note
Isagro USA, Inc. OWN
Isagro USA, Inc. OWN
Isagro USA, Inc. OWN
Isagro USA, Inc. OWN
fsagro USA, Inc. OWN
Isagro USA, Inc. OWN
Isagro USA, Inc. OWN
Signature Name and Title Date
3 2 : Amy Plato Roberts, Regulatory Agent | August 29, 2012
EPA Form 8570-35 {8-87) Electronic and Paper versions available. Submit only Paper version Agency internal Use Copy
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May 24, 2011
Page 1 of 3
Isagro LISA, inc.
430 Davis Drive, Suite 240

Morrisvitie, NG 27560
Phone (819) 321-5200

SIROY LSt

May 24, 2011

Leonard Cole,

RAL, Biochemical Pesticides Branch

Biopesticides and Pollution Prevention Division (7511P)
Office of Pesticide Programs, EPA

One Potomac Yard

2777 South Crystal Drive

Arlington, VA 22202

RE: Notes on May 19, 2011 Meeting with isagro USA Regarding AITC
Dear Mr, Cole:

The purpose of this letter is to capture the highlights of our discussions on May 19, 2011
regarding a new product registration for Ally isothiocyanate (AITC). In attendance at that
meeting were:

Andre Bryceland, BPPD
Leonard Cole, BFFD
Angela Gonzales, BPPD
Linda Hollis, BPPD
Mike McDavit, BPPD
Jacob Moore, BPPD
Chris Pfeifer, BPPD

Mel Graben, Isagro USA
Dennis Krass, |sagro USA
Amy Roberts, TSG

The purpose of the meeting was fo address specific questions regarding an application for
registration of AITC (per the agenda for that meeting; copy attached). The group discussed
the following:

- A synthetic source of AITC will be used. EPA recommending that information to
confirm it is structurally similar or identical to naturally-occurring AITC should be
included in the product chemistry. Isagro USA idenfified synthetic AITC as
approximately 99% pure (specific manufacturing location and 5 batch analysis have
not yet been completed) and has the same CAS No., and thus the same PC Code for
EPA, as naturally-occurring AITC.
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May 24, 2011
Page 2 of 3

EPA recommended taking care in addressing physical / chemical property
requirements for which there are not test notes - stability, storage stability and
UV/Visible Absorption.,

Isagro USA identified it will conduct an acute six-pack on the technical grade active
ingredient (approx. 99%). EPA identified that information could be used to support

rationales for not conducting studies on the formulated end-use product (approx. 96%
AITC + _

For compliance with the National Organic Program (NOP) for organic production
(PRN 2003-1), it will be important to demonstrate that the synthetic source is the
same as the naturally-occurring source — in its structure and any other ways. EPA
recommended petitioning the National Organic Standards Board (NOSB) for
acceptance of the synthetic source. Another path would be to make an argument to
EPA and EPA will then consuit with NOP/NOSB for concurrence. Either way, this
shouid be accomplished on a separate track from the PRIA application.

Isagro USA discussed known half-life of AITC in water and soil from published
literature, and information to support rationales for ecotoxicity data requirements,
The Agency indicated there would not be a concern for avian, nontarget plant and
nontarget insects based on the methods of application (direct soil injection or drip
tape covered in plastic) and timing of application (pre-plant, so no blooming crops or
growing plants present); however, there could be a concern for runoff for aquatic
species. Care should be taken in the rationales to discuss the potential for runoff into
waters and effects to aquatic species.

The Agency questioned whether or not the pre-plant application would be a food use
~ would there still be AITC present at the time crops are planted? It will be important
for Isagro USA to provide information on why it is not a food use; specifically
information on soil degradation, biodegradability, breakdown products, uptake of
AITC, andfor other information to demonstrate AITC is not present or available when
crops are planted. The registrant may consider risk mitigation language on the label
in the form of a label restriction on when crops can be planted after treatment to
ensure there is no AITC present.

The Agency recommended BPPD scientist Mike Rexrode be included on the meeting
minutes to obtain his feedback on the above issue.

The Agency recommended submitting rationales for data requirements instead of a
CITE-ALL. It is not clear if the data in EPA’s files would be relevant to the product
proposed.

Isagro USA confirmed the end-use product will be marketed as a methyl bromide
replacement.

The Agency confirmed a PRIA Action Code of B672. [f there are two applications (a
technical and an end-use product), they will be considered a primary/secondary and
as such have a full fee for the first application and a 75% fee reduction for the second
{per http://www.epa.qgov/pesticides/fees/related-apps.html).
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May 24,2011
Page 3 of 3

We believe the above represents the results of our discussions. if you have any questions,
comments or disagree with the notes above, please do not hesitate to contact me.

Sincerely,

4

Mel Grahen

Regulatory and Technical Manager
Isagro, USA

430 Davis Drive

Suite 240

Morrisville, NC 27560

e-mail: mgraben@isagro-usa.com
Tel: 919-321-5203

Fax: 919-321-5220

cC: Linda Hollis, Branch Chief, BPPD
Mike Rexrode, Scientist, BPPD
Russell Jones, Senior Scientist, BPPD
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Product Safety Labs

Wednesday, February 08, 2012
Mel Graben
Isagro USA

430 Davis Dr,, Suite 240
Morrisville, NC 27560

RE: Cancellation of Eye Irrifation Stady on “IR9804”

Daar Mel:

Due to the severity of results (corrosive to the skin) in the Skin Irritation Study 33711, we would suggest that
vou not conduct the eye irritation study and consider the sample severely irritatingfcorrosive to the eye. The
regulntions for eye irritation testing state that the study is not necessary If severe irritation is noted doring

skin irritation testing for the product.

Please sign below and return this page fo us via fax if you agree to cancel this study.

WW\ ,z/f(-/’,.z\

Mel Graben Diate

Sipcerely,

Product Safety Labs (www productsafeivlabs com)
2394 US Highway 130 Suite B

Dayton, N] 08810 USA
732-438-5100 Ext, 1536

iferDurand dustsafetvlabs.com
Froduct Salety Lakoratories T]732-438-0100
2304 US Highway 120 F §32‘230-4209
Sulla E 3 galetyla
Daylon, NJ (8810 Wﬁf&iu*ﬁfﬁaf&fylgts ErY 3
uga
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IR9804

Soil Treatment Pesticide for Formulating Purposes Only

ACTIVE INGREDIENT :

Allyl isothiocyanate (CAS No. 5706-7y ... 99.8%
OTHER INGREDIENTS 1 ..., 0.2%
TOTAL: o 100.0%

*This product contains 8.5 Ibs. active ingredient per gallon.

KEEP OUT OF REACH OF CHILDREN
DANGER — PELIGRO

Stusted no sntiende la etiquata, busque a alguien para ques s& la explique a usied en
detalle. {if you do not understand the label find someone to explaln it to you in detail)

EIRSTAID

- Move person to fresh air.

< If parson 8 not breathing, call 811 or an ambulance, then give artificial
raspiration, preferably mouth-to-mouth, if possible.

- Call 4 pokeon control center or doctor for further treatment advice,

IF INHALED

- Hold eye open and rinse slowly and gently with water for 16 to 20 minutes.

- Remove contact lenses, if present, after the first 5 minufes, then continue
rinsing eve.

- Call g poison conirol center or doctor for ireatment advice,

iF IN EYES

* Take off contaminated clothing.
- Rinse skin immediately with plenty of water for 15 to 20 mintutes,
- Call a poison control center or doctor for reatment advice.

IF ON SKIN OR
CLOTHING

- Galt a poison conirol center or docior immediately for treatment advice.

- Have person sip a glass of water i able to swallow.

- Do not induce vomiting uniass told to do so by a poison conirol center or doctor.
- Do not give anything by mouth o 30 uNconscious person.

IF SWALLOWED

NOTE TO PHYSICIAN: Because rapid absorplion may occur through lungs if product is aspirated and
cause systemic effects, the decision fo induce vomiting or not should be made by a physician,

Have the product container or label with you when calling a poison control center or doctor, or going for
tragiment.
For Chemical Emergency
Spill Leak Fire Exposure or Accident
Call CHEMTREC Day or Night
Domestic North America 800-424-9300
International 703-527-3883 {collect calls accapted)

EPA Registration No_; {pending as File Symhbol 85285-R)
EPA Establishment No.: XOXXXX

NET CONTENTS:

Isagro USA, Inc.
430 Davis Drive, Suite 240, Morrisville, NC 27580

IR9804; EPA Req. No. {pending as File Symbol 88285-R)
Label version (1) dated August 29, 2012
Page 1 of 3
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PRECAUTIONARY STATEMENTS
HAZARD TO HUMANS AND DOMESTIC ANIMALS
DANGER - PELIGRO. May be fatal if swallowed, absorbed through skin, or inhaled. Do
not get in eyes, on skin or on clothing. Do not breathe vapour. Corrosive. Causes
irreversible eye damage and skin burns. Prolonged or frequently repeated skin contact may
cause allergic reactions in some individuals. Wear protective clothing, chemical-resistant
gloves, respiratory protection and protective eyewear. Wash thoroughly with scap and water
after handling and before eating, drinking, chewing gum or using tobacce, or using the toilet.
Remove and wash contaminated clothing before reuse.

ENVIRONMENTAL HAZARDS

Do not discharge effluent containing this product into lakes, streams, ponds, estuaries,
oceans, or other waters unless in accordance with the requirements of a National Pollutant
Discharge Elimination System (NPDES) permit and the permitting authority has been notified
in writing prior to discharge. Do not discharge effluent containing this product to sewer
systems without previously notifying local sewage treatment plant authority. For guidance
contact your local State Water Board or Regional Office of the EPA. Do not contaminate
water when disposing of equipment washwaters or rinsate.

DIRECTION FOR USE
It is violation of Federal law to use this product in a manner inconsistent with its labelling.
Read entire label. This product should be used only for formulation into a soil pesticide
product for control of fungi, insects, nematodes and weeds.

This product may be used to formulate products for any additional use(s} not listed on the
MP iabel if the formulator, user group, or grower has complied with U.S. EPA submission
requirements regarding support of such use(s).

STORAGE AND DISPOSAL
Do not contaminate water, food or feed by sterage or disposal.
PESTICIDE STORAGE: Store unused product in original cantainer only in cool, dry area out
of reach of children and animals.
PESTICIDE DISPOSAL: Wastes resulting from the use of this product must be disposed of
on site or at an approved waste disposal facility.
CONTAINER DISPOSAL for non-refillable containers: Non-refillable container. Do not
reuse or refill this container. Triple rinse (or equivalent) promptly after emptying. Triple rinse
as follows: Empty the remaining contents into application equipment or a mix tank. Fill the
container ¥ full with water. Replace and tighten closures. Tip container on its side and roll it
back and forth, ensuring at least one complete revolution, for 30 seconds. Stand the
container on its end and tip it back and forth several times. Tumn the container over onto its
other end and tip it back and forth several times, Empty the rinsate into application
equipment or a mix tank or store rinsate for later use or disposal. Repeat this procedure two
more times. Then offer for recycling or reconditioning, or puncture and dispose of in sanitary
landfill, or incineration. Do not bum, unless allowed by state and local ordinances.
CONTAINER DISPOSAL for rigid, refillable containers: Refillable container. Refill this
container with IRF135 pesticide only. Do not reuse this container for any other purpose.
Cleaning the container before final disposal is the responsibility of the person disposing of
the container. Cleaning before refilling is the responsibility of the refiller. To clean the
container before final disposal, empty the remaining contents from this container into
application equipment or mix tank. Fill the container ahout 10 percent full with water
Agitate vigorously or recirculate water with the pump for 2 minutes. Pour or pump rinsate
into application equipment or rinsate collection system. Repeat this rinsing procedure two
more times.

IR9804; EPA Reg. No. (pending as File Symbol 89285-R}
Label version (1) dated August 29, 2012
Page 2 of 3
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LIMITATION OF WARRANTY AND LIABILITY

Read the entire label before using this product, including this Limitation of Warranty and
Liability. If the terms are not acceptable, return the product at once unopened for a refund of
the purchase price. This Company warrants that this preduct conforms to the chemical
description on the label and is reasonably fit for the purposes set forth in the Directions for
Use when used in accordance with the Directions for Use under normat conditions. TO THE
EXTENT CONSISTENT WITH APPLICABLE LAW, ISAGRO MAKES NO OTHER
EXPRESS OR IMPLIED WARRANTY OF FITNESS OR MERCHANTABILITY OR ANY
OTHER EXPRESS OR IMPLIED WARRANTY.

IR9804; EPA Reg. No. (pending as File Symbol 89285-R)
Label version (1) dated August 29, 2012
Page 3 of 3
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SO TSI

FOR OFFIGIAL USE DMLY i

nmlsmxér}o_n NO.

7 295 -R
CONFIDENTIAL STATEMENT OF FORMULA ENCLOSED

DATE SUBMITTED BY (v)
SUBMITTED APPLICANT BASIC SUPPLIER Do Not Write Comments,
AUG 31 2012 Formula, or Parts of Formula

on This Envelope

NOTE

It shall be unlavm;l—tor any person to use for his own advantage

or to reveal, other than to the Secretary, or officlals or employees of
the United States Department of Agriculture or other Federal agencises,

or to the courts In response to a subpoena, or to physicians, and In

emergencles to pharmacists and other qualified persons, for use In

the preparation of antidotes, in accordance with such directions as

the Secretary may prescribe, any information relative to formulas of
products acqulred by authority of Section 4 of the “Federal Insecticlde,
Fungicide, and Rodenticide Act.”

VT TTTITIS

(MARCH 2008) 112 USDA-AR
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Pages 113-114 - *Confidential Statements of Formula may be entitled to confidential treatment*





